IlSSfSlii^tesiii 


|iiii|™,„, 

piii^S 


lliiitliil 


liiiil^lS 

I.;  ‘ 


iliiiiSiiilli 

liiiiiiii^ 
IliBliWMil 


USAEC  Report  No.  SFIM-AEC-EC-CR-94004 


Evaluation  of  DERA  Funded 
HAZMIN  Projects,  1988-1991 

Final  Report 
Volume  3  (Appendix  E) 


ELECTEp 

JUN  2  9  1995  S  i 


Submitted  to: 

U.S.  Army  Environmental  Center 
(USAEC), 

Aberdeen  Proving  Ground, 
Maryland 


January  31,  1994 


^tooiiJ]QSQ.t  hoo  ™ 

for  pubUc  release  “o-ad-soff 
distribution  jg  unliraitecj  ^ 


l-sSisfta.ajippiigsi 

I  a;#5|SiSi«iteii 
liilillil^ip 

'^'rii '^-V'  ■  :a 


iiiiiiliiii 


IlliSililillilli  „. 


Arthur  D.  Little,  Inc. 

Acorn  Park 

Cambridge,  Massachusetts 
02140-2390 


ADL  Reference  67068 


DAAA15-91-D-0016 
Delivery  Order  No.  8 


19950628  043 


DTIf  QUALiry  mSPSCTED , 


AEC  Form  45,  1  Feb  93  replaces  THAMA  Form  45  which  is  obsolete. 


TfflS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DTIC  CONTAINED 
A  SIGNinCANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


Appendix  E:  Available  Documentation  and  Supplemental  Information 


Accesion  For 

NTIS  CRA&I 
DTIC  TAB 
UnaDiiounced 
Justification 


By _ 

Distribution  / 


Availability  Codes 

Avail  and/or 
Special 


ilm.67068-07.HA2MIN.fin.rpL1/94 


□  □ 


Table  E-1:  List  of  Supplemental  Literature 


SiAOCMil 

12 

AMC 

Activate  Pilot  Plant  for  Recovery  of  STB 

AMC 

Polluticm  Prevention  through  Quality  Improvement 

20 

AMC 

Reclamation  of  Cr  from  Plating  Baths 

21 

AMC 

AIVD  Equipment/Support 

23 

AMC 

Solvent  Distillation  Systems 

AMC 

Hazardous  Waste  Minimization  Incentive  Awards  Program 

28 

AMC 

LP/HV  Paint  Spray  Systems 

29 

AMC 

Paint  Sludge/Walnut  Dust  Incineration 

46 

FORSCOM 

Waste  QQ  Vacuum  Truck 

54 

FORSCOM 

Sediment  and  Soil  Drying  Beds 

58 

USAGE 

Developmmt  of  Econ  Analysis  Model 

59 

USAGE 

Hazardous  Matl  Tracking  System 

60 

USAGE 

Intia-Govemment  Personnel  Act 

61 

USAGE 

Software  Conversion  for  Comp  w/AAEMIS 

62 

USAGE 

Integrated  Hazardous  Material  Plan 

63 

USAGE 

Ehv  Analy/Tech  Assess/Database  Dev 

66 

HSC 

Preparati<m  of  MDI  and  Update 

67 

HSC 

Laboratory  Solvent  Recycling 

70 

NGB 

Purchase/Listall  PMB  Equipment 

72 

TRADOC 

Fuel  Tank  Purge  Study 

73 

TRADOC 

Oil  Vacuum  Truck 

;  Pfisfotnwr 

Pine  Bluff  Ars 

Pine  Bluff  Ars 

Coipus  Chnsti  AD 

Corpus  Chiisti  AD 

Red  River  AD 

Red  River  AD 

Tobyhanna  AD 

Tooele  AD 

RAPffiU 

Ft  Polk 

CERL 

CERL 

CERL 

CERL 

CERL 

DOE/ANL 

AEHA 

Rlzsimmons  AMC 
AV  MSARNG 
FL  Eustis 
Fl  Eustis 


Source:  Arthur  D.  little,  Ihc.  and  Army  Documentation 


AMC 

Pine  Bluff  Ars 

The  following  literature  is  in  reference  to: 

Project  #  Project  Title 

12  Activate  Pilot  Plant  for  Recovery  of  STB 

Pollution  Prevention  through  Quality  Improvement 


617438721:=  2 


MEMORANDUM  THRU:  Cononander,  U.S.  Army  Armament,  Munitions  and 
Chemical  Command,  ATTN:  AMSMC-ISE,  Rock  Island,  IL  61299-6000 


TO:  Commander,  U.S.  Army  Material  Command, 

ATTN;  AMCEN-A/Ma j or  Von  Szilassy,  5001  Eisenhower  Avenue, 
Alexandria,  VA  22333-0001 


SUBJECT:  STB  Rejuvenation  Economic  Analysis 


1.  Reference  phone  conversation  between  Major  Von  Szilassy,  Mr. 
James  C.  Ellis,  and  Mr.  James  F.  Hayley,  dated  23  April  1991. 

2.  Here  is  the  current  economic  analysis  for  the  STB  rejuvenation 
project  at  Pine  Bluff  Arsenal. 


3,  The  POC  is  James  F.  Hayley,  EIT,  SMCPB-ETP,  Engineering  and 
Technology,  DSN  966-2951. 
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12.  Present  Value  of  New  Investment; 


Pro j  ect  Proposed 

Discount 
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_ Year  Investment 
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Investment  Cost 

1. 
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Pollution  Prevention 
Through  Quality  Improvement 
At  Pine  Bluff  Arsenal’s  White  Smoke  Production  Facility 


A  Total  Quality  Management  approach  to  reducing 
hexachloroethane  hazardous  wastes 
by  process  improvement. 


Proposal  and  Request  for  Funding 


Charlie  Neel  &  PhiUip  Vick 

Directorate  for  Environmental  and  Natural  Resources  Management 

Pine  Bluff  Arsenal 


December  22,  1992 
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Pollution  Prevention  Through  Quality  Improvement 
At  Pine  Bluff  Arsenal’s  White  Smoke  Production  Facility 


I.  Executive  Summaiy.  Over  the  last  several  years,  Pine  Bluff  Arsenal  has  operated  a 
white  smoke  mix  production  facility.  This  facility  produces  the  pyrotechnic  smoke  mix 
needed  for  the  M8  HC  Smoke  Grenade  and  the  M4  and  M5  HC  Smoke  Pots.  The  mix 
process  was  designed  at  a  time  when  producing  quality  mmiitions  was  paramount;  little 
regard  was  given  to  the  amount  of  waste  produced.  Today,  the  disposal  and  handling  costs 
of  the  hazardous  waste  generated  at  this  line  are  becoming  overwhelming. 
Hexachloroethane  (HC  or  hex),  one  of  the  key  ingredients  of  the  smoke  mix  has  been  added 
to  the  Environmental  Protection  Agency’s  list  of  toxic  constituents.  A  waste  that  contains 
greater  than  3  parts  per  million  leachable  hexachloroethane  is  now  a  characteristic 
hazardous  waste. 

Between  the  years  1985  and  1991,  more  than  ten  percent  of  the  raw  material  used  to 
produce  white  smoke  became  waste;  1667.3  tons  of  mix  were  produced  and  176.8  tons  of 
hazardous  waste  were  generated.  Contributing  to  the  rate  of  waste  generation  is  the  amount 
of  rework  required  to  produce  a  quality  batch  of  mix.  On  average,  during  the  same  years, 
each  batch  of  mix  had  to  be  blended  3.4  times  to  meet  the  bum  time  specifications  of  the 
mix.  If  averaged  over  this  same  time  period,  over  $136,699  per  year  was  spent  on  the  cost 
of  rework  and  waste  generation.  This  document  is  a  proposed  scope  of  work  and  request 
for  funding  in  the  amount  of  $298,463  to  study  the  white  smoke  manufacturing  process  and 
make  recommendations  for  pollution  prevention  and  quality  improvement. 

II.  Introduction. 

A.  Hexachloroethane  Based  White  Smokes.  Hexachloroethane  based  white  smokes 
have  been  used  by  the  Army  for  many  years.  There  have  been  efforts  to  replace 
hexachloroethane  based  smokes  with  a  less  toxic,  non-carcinogenic  substitute  and  much  of 
the  development  work  is  taking  place  at  Pine  Bluff  Arsenal.  The  replacement,  a 
terephthalic  acid  or  TA  based  smoke,  is  generally  considered  inferior  to  hexachloroethane 
based  smokes.  Pound  for  pound,  TA  mix  can  not  produce  as  much  smoke  as 
hexachloroethane  mix.  During  the  years  preceding  and  during  the  development,  little  work 
was  initiated  to  improve  the  hexachloroethane  mix  process  because  it  was  thought  that  the 
Army  was  going  to  phase  out  hexachloroethane  based  smoke  munitions  altogether.  It  is  now 
understood  that  TA  based  munitions  will  be  used  for  training  purposes  because  they  are  less 
toxic  and  non-carcinogenic,  but  will  not  fully  replace  hexachloroethane  munitions.  Pine 
Bluff  Arsenal  continues  to  receive  orders  for  M8  HC  Grenades.  Environmental  regulation 
of  wastes  and  pollution  continue  to  increase  and  become  more  stringent;  the  Arsenal  can 
not  continue  producing  hexachloroethane  mix  as  we  do  now  without  a  program  for  continual 
process  improvement  and  pollution  prevention. 
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B.  The  HC  Mix  Process.  The  pyrotechnic  mixture  is  composed  of  three  ingredients, 
hexachloroethane,  zinc  oxide,  and  aluminum  in  the  approximate  ratio  of  46:45:9, 
respectively.  The  hexachloroethane  and  zinc  oxide  are  shipped  to  Pine  Bluff  Arsenal  in 
paper  bags.  The  bags  are  loaded  into  bag  shredders  where  the  material  is  removed  from 
the  bags,  the  zinc  oxide  is  ground  and  the  ingredients  are  conveyed  to  a  transport  tank. 
From  the  transport  tank,  the  materials  are  pneumatically  conveyed  to  a  Jet- Air  Blender. 
Aluminum  is  added  and  the  ingredients  are  blended  with  pulses  of  air. 

The  smoke  mix  is  then  unloaded  from  the  blenders  and  samples  are  taken  to  make 
sample  grenades.  The  grenades  are  burned  as  a  quality  check  on  the  bum  time  of  the  mix. 
The  quality  of  the  bum  time  is  judged  in  accordance  with  Mil-Std-414.  The  lower  and  upper 
specification  limits  on  bum  time  are  95  and  125  seconds,  respectively.  The  maximum 
percent  defective  varies  depending  on  the  number  of  samples  but  is  typically  around  five 
percent.  When  the  bum  time  specifications  are  not  met,  the  mix  must  be  reblended.  If  the 
bum  time  is  too  short,  more  aluminum  is  added;  if  the  bum  time  is  too  long, 
hexachloroethane  and  zinc  oxide  are  added.  Hazardous  wastes  are  generated  in  a  number 
of  places  in  the  process,  and  while  accurate  records  are  kept  of  the  total  amount  of  waste 
produced,  little  or  no  records  are  kept  on  each  individual  step  in  the  hexachloroethane  mix 
process. 

III.  The  Problem.  Prior  to  1990,  hexachloroethane  was  not  defined  as  hazardous  waste. 
But  in  1990,  EPA  added  hexachloroethane  to  the  list  of  characteristic  wastes.  On  March 
29,  1990,  wastes  containing  3  mg/1  (ppm)  of  leachable  hexachloroethane  was  added  to  the 
list  of  characteristic  hazardous  wastes.  Perhaps  more  importantly,  drums  of  HC  smoke  mix 

are  prone  to  bulging  as  a  result  of  pressure  build-up  in  the  drums  creating  handling  and 
safety  problems. 

rv.  Requirements  for  Pollution  Prevention  Projects. 


A.  Pollution  Prevention  Regulations.  Although  there  is  a  large  potential  for  cost 
savings,  there  are  legal  requirements  for  pollution  prevention  projects  and  failure  to  develop 
and  smdy  source  reduction  op^portunities  could  result  in  a  notice  of  violation  and  eventually 
fines.  It  is  DOD  policy  to  implement  pollution  prevention  projects  but  there  are  also 
federal  and  state  requirements.  These  requirements  can  be  found  on  each  Uniform 
Hazardous  Waste  Manifest,  in  the  Pollution  Prevention  Act  of  1990  and  in  the  Arsenal’s 
RCRA  Permit  for  Hazardous  Waste  Storage. 

1.  Uniform  Hazardous  Waste  Manifest.  Each  manifested  shipment  of  hazardous 
waste  leaving  the  Arsenal  contains  the  following  certification:  "If  I  am  a  large  quantity 
generator,  I  certify  that  I  have  a  program  in  place  to  reduce  the  volume  and  toxicnty  of  waste 
generated  to  the  degree  I  have  determined  to  be  economically  practicable  and  that  I  have 
selected  the  practicable  method  of  treatment,  storage,  or  disposal  currently  available  to  me 
which  minimizes  the  present  and  future  threat  to  human  health  and  the  environment'  OR 
if  I  am  a  small  quantity  generator,  I  have  made  a  good  faith  effort  to  minimize  my  waste 

generation  and  select  the  best  waste  management  method  that  is  available  to  me  and  that 
I  can  afford." 
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2.  Pollution  Prevention  Act  of  1990.  The  Pollution  Prevention  Act  of  1990  mandates 
pollution  prevention  and  establishes  a  National  polity  of  source  reduction.  The  Act 
stipulates  that  EPA  take  steps  to  establish  a  nation-wide  source  reduction  program  and 
develop  a  strate©'  for  quantifying  source  reduction. 

3.  RCRA  Permit  Mandated  Pollution  Prevention.  On  September  24,  1992,  Pine 
Bluff  Arsenal  was  notified  that  EPA  and  the  Arkansas  Department  of  Pollution  Control  and 
Ecology  (ADPC&E)  had  made  a  tentative  decision  to  issue  a  final  RCRA  Part  B  Permit  for 
the  interim  status  hazardous  waste  storage  units  at  Pine  Bluff  Arsenal.  The  draft  permit  for 
these  facilities  requires  a  hazardous  waste  minimization  program  be  in  place  to  reduce  the 
volume  and  toxicity  of  all  hazardous  wastes  which  are  generated.  The  draft  permit  also 
requires  submission  of  an  annual  report  that  details: 

a.  Any  written  policy  or  statements  that  outline  goals,  objectives,  and/or  methods 
for  source  reduction  and  recycling  of  hazardous  waste; 

b.  Any  employee  training  or  incentive  programs  designed  to  identify  and 
implement  source  reduction  and  recycling  opportunities; 

c.  Any  source  reduction  and/or  recycling  measures  implemented  in  the  last  five 
years  or  planned  for  the  near  future; 

d.  An  itemized  list  of  the  dollar  amounts  of  capital  expenditures  (plant  and 
equipment)  and  operating  costs  devoted  to  source  reduction  and  recycling  of  hazardous 
waste; 

e.  Factors  that  have  prevented  implementation  of  source  reduction  and/or 

recycling; 

f.  Sources  of  information  on  somce  reduction  and/or  recycling  received. 

g.  An  investigation  of  additional  waste  minimization  efforts  which  could  be 
implemented  at  the  facility.  This  investigation  shall  analyze  the  potential  for  reducing  the 
quantity  and  toxicity  of  each  waste  stream  through  production  reformulation,  recycling,  and 
all  other  appropriate  means.  The  analysis  shall  include  an  assessment  of  the  technical 
feasibility,  cost,  and  potential  waste  reduction  for  each  option; 

h.  Submission  of  a  flow  chart  or  matrix  detailing  all  hazardous  waste  produced 
by  quantity  and  type  and  by  building/area;  and 

i.  A  demonstration  of  the  need  to  use  those  processes  which  could  produce  a 
particular  hazardous  waste  due  to  a  lack  of  alternative  processes  that  would  produce  less 
toxic  waste. 


V.  Historical  Generation  of  Hexachloroethane  Hazardous  Waste.  The  waste  generated  at 
Building  34-640,  the  HC  Mix  Production  Building,  is  outlined  in  Table  1,  below.  The  figures 
are  considered  to  be  approximate  year  by  year  because  the  date  waste  is  tumed-in  may  lag 
behind  the  actual  production  date.  In  addition,  some  material  may  have  been  held  for 
rework  and  then  turned  in  as  waste.  As  can  be  seen  by  the  totals  presented  at  the  bottom 
of  the  chart,  more  than  10%  of  the  mix  produced  became  hazardous  waste. 


Table  1:  Historical  hazardous  waste  production  rate. 


YEAR 

MDC  PRODUCED 
(tons) 

HW  PRODUCED 
(toos) 

%OFMlXTO 

WASIE 

1985 

0 

23 

n/a 

1986 

481.6 

0 

0 

1987 

0 

12 

13 

1988 

410.6 

213 

53 

1989 

322.5 

64.1 

19.9 

1990 

1  260.2 

59.0 

22.7 

1991 

0 

03 

n/a 

1992 

19Z4 

21.7 

113 

Total 

16673 

1763 

10.6 

VI.  Historical  Batch  Rework  of  Mix.  The  historical  reblend  rate  of  batches  is  presented 
in  the  table  below.  Records  for  as  far  back  as  available  were  reviewed  to  obtain  :he 
production  and  reblend  rates.  These  numbers  should  be  considered  to  be  approximate  but 
the  totals  at  the  bottom  should  be  close.  No  real  trends  can  be  surmised  fi’om  the  data. 
The  reblend  rate  has  never  been  below  two  and  the  average  over  the  eight  year  for  which 
data  has  been  kept  is  3.4. 


Table  2:  Historical  reblend  rate  of  batches. 


YEAR 

BATCHES 

PRODUCED 

TOTAL 

BLENDS 

NUMBER  OF 
BLENDS  PER 
BATCH 

1985 

0 

0 

0 

1986 

488 

1074 

2.4 

1987 

0 

0 

0 

1988 

382 

1389 

3.6 

1989 

300 

1855 

63 

1990 

242 

505 

2.1 

1991 

0 

0 

j 

0 

1992 

157 

528 

3.4 

Total 

1569 

5351 

3.4 
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VII.  The  Link  Between  Rework  and  Waste  Generation.  A  number  of  waste  generation 
sources  are  within  the  rework  loop  of  the  HC  process.  Each  time  a  batch  of  mix  is 
reworked,  more  waste  is  generated.  Reworking  a  batch  of  mix  effectively  returns  the  raw 
materials  to  the  beginning  of  the  mix  process  where  the  formulation  is  adjusted  by  adding 
aluminum  or  premix  (zinc  oxide  and  hexachloroethane).  There  are  some  raw  material 
processing  steps  that  generate  wastes  that  are  not  required  for  reblending  but  for  those 
sources  of  waste  in  the  rework  loop,  if  a  batch  is  blended  twice  rather  than  once,  the 
quantity  of  waste  is  doubled. 

VIII.  The  Cost  of  Quality.  Table  3,  below,  lists  the  costs  of  producing  a  batch  of  HC  mix 
as  the  process  now  operates  and  without  the  additional  cost  of  reblending  or  waste 
generation.  Based  on  production  standards  or  averages,  a  batch  of  mix  costs  approximately 
$2,418  to  produce.  Approximately  29%  of  this  cost  is  directly  attributable  to  reblending  and 
to  the  cost  of  purchasing  and  disposing  of  material  that  becomes  hazardous  waste.  This 
estimate  is  considered  to  be  conservative.  If  the  1992  production  records  are  used  to 
calculate  the  cost  per  batch,  the  cost  jumps  above  $2,500  per  batch. 

The  cost  of  producing  a  batch  that  does  not  require  reblending  is  $1,721.  A  total  of  $697 
is  spent  on  wasted  labor  and  materials.  This  project  will  not  cut  this  figure  to  zero;  it  is 
expected  that  some  waste  and  some  reblending  will  always  be  necessary  but  gaining  control 
of  the  process,  the  objective  of  this  proposal  should  be  able  to  cut  both  the  waste  generation 
and  reblending  in  half  and  therefore  the  associated  costs.  A  summary  of  the  differential 
costs  for  economic  analysis  is  contained  in  Appendix  A. 


Table  3:  Batch  Costs  with  and  without  waste  and  rework. 


Cost  per  batch 

With  waste 
and  reblends 

Without  waste 
and  reblends 

1.  Raw  Materials 

$1,800.00 

$L633.00 

2.  Labor 

a.  Preparation  of  mix 

$66.00 

$66.00 

b.  Quality  sampling 

$76.00 

$22.00 

c.  Reblending 

$226.00 

$0.00 

3.  Waste  Disposal 

$250.00 

$0.00 

COST  PER  BATCH 

$2,418.00 

$1,721.00 

IX.  Proposed  Scope  of  Work. 

A.  Preparation  of  a  Baseline  Process  Flow  Diagram.  The  base  line  flow  diagram  for 
the  process  is  an  important  tool  for  judging  any  improvement  in  the  quality  or  to 
determining  if  less  hazardous  waste  is  generated.  TTie  baseline  will  include  a  general  flow 
diagram  of  the  materials,  showing  all  sources  of  pollution  including,  waste  water,  solid  waste. 
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and  air  emissions.  Each  pertinent  step  of  the  operation  including  quality  control  steps  and 
the  equipment  used  will  be  presented. 

B.  Analysis  of  Quality  Information  from  Past  Production.  Data  such  as  bum  time, 
composition,  material  lots,  percent  moisture  on  acceptable  batches,  amount  of  aluminum 
or  premix  added  to  bring  bum  time  into  an  acceptable  range  is  continually  collected  but  this 
information  has  not  been  plotted  or  evaluated  mathematically  or  statistically.  As  part  of  this 
scope  of  work,  a  subset  of  this  data  taken  during  the  1992  production  mn  will  be  entered 
into  a  computer  spread  sheet  and  evaluated.  Such  things  as  average  bum  time  versus  the 
percent  composition  will  be  plotted  and  evaluated. 

C.  Augmentation  of  Quality  Information  during  the  Next  Production  Run.  During  the 
next  production  run,  as  an  augmentation  to  the  quality  information  that  is  normally  taken 
during  a  production  run,  several  additional  parameters  will  be  monitored  to  determine  the 
parameter’s  affect  on  bum  time.  On  a  subset  of  the  production  blends  during  the  next  M8 
buy,  perhaps  only  first  blends,  data  will  be  gathered  to  determine  the  variability  of  the  raw 
materials  and  the  capability  of  the  process.  The  data  that  will  be  monitored  includes  the 
particle  size  distribution  of  each  of  the  raw  materials,  the  percent  moisture  of  each  of  the 
raw  materials,  and  an  analysis  of  the  mix.  These  data  will  be  evaluated  in  a  fashion  similar 
to  the  data  collected  from  previous  mns,  however  the  data  set  will  be  more  reliable  and 
complete. 

D.  Experimental  Work. 

1.  Analysis  of  Bum  Time  Variability. 

a.  Sampling  and  Grenade  Preparations.  The  variability  introduced  by  the 
sampling  procedure  will  be  evaluated  by  preparing  batches  of  mix  in  the  Arsenal’s 
Pro-Liurtion  Engineering  Laboratory.  Preparing  the  mix  in  the  laboratory  will  eliminate  the 
variability  of  the  mix  process.  The  raw  material  will  come  from  the  same  lot  and  same  bag 
of  material  and  mixed  with  care  to  assure  homogeneity  of  the  mix.  Grenades  will  be 
prepared  and  burned  as  per  the  normal  quality  testing  procedure  except  during  these  tests, 
two  qu^ity  persormel  will  independently  evaluate  the  bum  time  of  each  grenade  to  evaluate 
the  variability  introduced  by  the  subjectivity  of  the  testers. 

b.  Chermcal  and  Physical  Characteristics  of  the  Raw  Materials.  If  the  variability 
of  the  sampling  and  testing  is  within  reason,  then  the  stu(fy  can  proceed  to  evaluation  of  the 
variability  caused  by  the  chemical  and  physical  properties  of  the  raw  materials.  This  will 
be  completed  by  using  experiments  designed  around  an  orthogonal  array.  This  technique 
for  design  of  experiments  is  discussed  in  Genichi  Taeuchi’s  System  of  Experimpn^al  Design. 
Through  an  evaluation  of  the  raw  materials,  the  chemistry  of  the  grenade,  and  discussions 
with  process  personnel,  the  physical  and  chemical  properties  of  the  raw  materials  that  may 
be  contributing  to  bum  time  variation  were  listed  and  narrowed  down  to  those  which  are 
the  most  important  and  have  the  most  variation  in  and  of  themselves.  Those  factors  are  the 
composition  of  the  mix,  the  particle  size  distributions  of  each  raw  material,  and  the  percent 
moisture  of  the  mix. 
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These  factors  will  be  used  to  create  an  Lg  Orthogonal  Array  to  maximize  the  efficiency 
of  the  experiments.  Using  this  technique,  the  individual  effects  of  all  seven  factors  can 
evaluated  in  only  eight  experiments.  Each  factor  will  be  evaluated  at  two  levels.  If  the 
technical  data  package  has  an  upper  and  lower  specification  limit  for  the  factor,  one  level 
will  be  set  at  the  upper  specification  limit  and  the  other  will  be  set  at  the  lower  specification 
limit.  The  effect  of  changing  each  of  the  variables  wiU  be  evaluated  using  the  average  bum 
time,  standard  deviation,  and  percent  defective.  The  array  will  be  set  up  as  shown  in  the 
table  below. 


Table  4:  Orthogonal  Array. 


Experiment 

Number 

Factor 

A 

B 

C 

D 

E 

F 

G 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

2 

2 

2 

2 

3 

1 

2 

_LJ 

_jlJ 

2 

2 

4 

1 

2 

2 

T 

1 

1 

5 

1  2 

[t 

2 

1 

tl 

[7 

tl 

6 

2 

1 

2 

2 

1 

2 

1 

7 

2 

2 

1 

1 

2 

2 

1 

8 

2 

2 

1 

2 

1 

1 

2 

Where  for  example. 


Factor  A  is  percent  aluminum. 

Factor  B  is  percent  hexachloroethane. 

Factor  C  is  percent  zinc  oxide. 

Factor  D  is  the  particle  size  distribution  of  the  aluminum. 

Factor  E  is  the  particle  size  distribution  of  the  hexachloroethane. 

Factor  F  is  the  particle  size  distribution  of  the  zinc  oxide,  and 
Factor  G  is  the  percent  moisture  of  the  miY, 

^e  ones  and  twos  in  the  body  of  the  array  represent  the  two  levels  at  which  each  factor  will 
be  evaluated.  For  example,  the  first  experiment  will  be  conducted  with  all  factors  set  at 
level  one.  The  second  experiment  will  be  conducted  with  Factors  A,  B,  and  C  set  at  the 
first  level  ^d  Factors  D,  E,  F,  and  G  set  at  the  second  level.  Grenades  will  be  prepared 
for  each  of  the  eight  mixes  and  burned  to  determine  the  average  bum  time,  standard 
deviation,  and  percent  defective. 

Each  factor  (i.e.  each  column  of  the  orthogonal  array)  is  then  considered.  The  percent 
defective  (or  bum  time  or  deviation)  for  the  four  experiments  is  totalled  for  the  experiments 
with  Factor  A  at  Level  1  to  determine  the  total  percent  defective  over  the  four  experiments 
The  numbers  may  be  averaged  if  desired.  The  percent  defective  are  also  totaUed  for  the 
four  experiments  with  Factor  A  at  Level  2.  This  number  is  compared  to  the  first  and,  if 
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minimization  of  the  percent  defective  is  the  goal,  the  level  of  Factor  A  yielding  the  lowest 
percent  defective  is  the  level  of  choice.  Note  that  the  variance  in  percent  defective  due  to 
changes  in  the  other  factors  cancel  each  other  out.  This  is  true  when  each  column  or  factor 
in  the  orthogonal  array  is  evaluated.  Readers  unfamiliar  with  this  method  are  referred  to 
the  previously  mentioned  citation. 

There  are  two  objectives  to  this  type  of  experimentation.  The  first  is  to  rank  the 
individual  factors  from  those  that  affect  bum  time  the  most  to  those  that  affect  bum  time 
the  least.  Variability  in  the  most  important  factors  will  cause  the  most  problems  with  the 
mix.  Once  the  variability  of  each  factor  is  quantified  and  ranked,  the  first  objective  is  to 
eliminate  it.  This  may  necessitate  a  change  or  addendum  to  the  mil  spec  for  the  material 
or  possibly  just  a  change  in  the  class  of  the  materials  purchased.  K  the  variation  can  not  be 
eliminated,  then  the  other  option  is  to  control  the  process  based  on  the  variation  of  the 
factor. 

Given  an  understanding  of  how  an  uncontrollable  factor  affects  the  process,  changes  can 
be  made  in  a  controllable  factor  to  compensate.  This  concept,  although  it  seems  foreign  to 
pyrotechnics  manufacturing,  is  common  to  the  chemical  manufacturing  industry,  particularly 
for  batch  processes  and  is  known  as  feed-forward  control.  The  information  needed  for  feed¬ 
forward  control  will  come  from  the  experiments  mentioned  above  and  from  continued 
monitoring  of  the  process  itself.  Feed-forward  control  depends  on  a  mathematical  model 
for  the  process.  Since  the  actual  relationship  between  bum  time  and  all  of  the  factors  that 
influence  bum  time  is  not  known  and  is  probably  too  complicated  to  be  of  use,  the  model 
can  be  approximated  by  the  following  expression: 


y  =  Po*o  +  Pi-  ^PzXj  •  ^Pt-A-i 


where, 

y  =  bum  time, 

x^  =  measurements  of  the  factors  that  affect  bum  time,  and 
=  constants. 

This  approximation  is  justified  on  grounds  that  there  will  be  very  limited  ranges  for  the 
values  of  x^.  For  those  factors  which  have  a  relatively  large  influence  on  bum  time,  the 
military  specification  should  ensure  that  this  is  the  case.  The  problem  becomes  one  of 
estimating  the  coefficients,  B^.  This  can  be  done  by  a  least-squares  method  of  the  ty^e 
described  in  texts  such  as  the  National  Bureau  of  Standards  Handbook  91,  Experimental 
Statistics  which  was  previously  printed  as  the  U.S.  Army  Ordnance  Pamphlet  ORP  20-110. 
The  general  procedure  follows. 
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The  data  to  be  analyzed  consists  of  n  points  which  may  be  represented  as  (x^i,  x^,  .  . 
.  ,  x^.i  1,  Yj)  through  (xo„,  Xi„,  .  .  .  ,  x,j.i  „,  Y„).  Each  point  or  observation  is  a  set  of  raw 
material  characteristics  (xq  through  x^.^)  and  the  resultant  bum  time  (Y„).  The  number  of 
observations  (n)  must  be  greater  than  the  number  of  factors  (k).  The  observational  data 
can  be  represented  in  matrix  form  by 

*01  ^11  •*ii  •  •  • 

*02  *12  •  **-u  ^2 


*0,  *1.  U 


The  first  step  of  this  process  is  the  formation  of  normal  equations  from  the  sums  of 
squares  and  cross  products  as  follows: 

Po2-*o  +  Pl^Vl  +  •  •  •  +  Pi.jSXo**.!  =  Sx^r 
Po^*r*b  *  Pi^*i  ~  SxjK 

PoSxj.jXo  +  P,2xt.,x,  +  .  .  .  +  =  Sxt.,r 


or  in  matrix  form 


x'xp  =X'Y  ^  Q 


where 


Q'  = 


<ii  =  E  */,.(/  =  0.  1 . *-l). 
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The  normal  equations  can  then  be  solved  for  the  Bj^’s  which  can  be  expressed  as 


Po  ~  ^01^1  ■*■•••+ 

Pi  =  <^10^0  +  .  .  .  + 

P*-l  ~  ■*■  ^t-1,1^1  ^k-\Jc-l9k-l 


The  next  step  is  to  invert  the  matrix  of  normal  equations  in  order  to  solve  for  the  c  terms. 
In  matrix  notation 


^00 

^01  • 

•  ^OJk-1 

1 

II 

^10 

The  matrix  of  the  normal  equations  can  quickly  and  easily  be  inverted  by  computer 
programs  such  as  Lotus  123  and  once  the  fij^’s  are  solved  for,  they  can  be  substituted  into 
the  bum  time  model  to  predict  how  changes  in  the  raw  materials  will  affect  the  bum  time 

and  can  be  used  to  calculate  how  the  composition  of  the  mix  should  modified  to  achieve  the 
correct  bum  time. 

c.  Mixing  Procedure.  The  third  area  of  the  process  that  must  be  evaluated  is  the 
blending  process  which  will  be  evaluated  in  a  fashion  similar  to  the  raw  material  factors. 
The  first  step  will  be  to  list  all  factors  that  may  influence  the  mixing.  These  factors  will  be 
varied  in  accordance  with  the  Taguchi  method  for  design  of  experiments  during  actual 
production  nins  on  strictly  new  blends.  Factors  such  as  the  amount  of  material,  number  of 
air  pulses,  time  between  pulses,  quantity  of  air,  and  air  pressure/velocity  are  on  the  list  to 
be  evaluated.  None  of  the  factors  will  be  changed  drastically  from  present  operations*  they 
will  be  varied  only  enough  to  determine  the  factor’s  affect  on  the  blending.  ’  The 
experimental  results  will  be  based  on  the  standard  deviation  in  the  sample  bum  times  rather 
than  on  the  average  bum  times  or  the  percent  defective. 

X.  Funding  Requirements.  The  funding  required  in  order  to  complete  this  project  is 
outlined  in  Table  5.  The  labor  required  to  complete  the  Bum  Time  Test  Evaluation 
includes  enough  time  to  prepare  four  laboratory  scale  batches  of  HC  Smoke  mix.  The 
second  phase  of  work,  the  Raw  Material  Study  includes  enough  time  to  complete  the 
recommended  design  of  experiments  three  times  for  a  total  24  laboratory  scale  batches  of 
mix.  The  last  phase,  optimization  of  the  blender,  will  take  place  during  a  production  mn 
on  production  size  batches  so  much  of  the  work  that  will  be  completed  during  this  phase  will 
be  a  part  of  the  cost  of  production. 
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Table  5:  Cost  Breakdovim  of  Project 


People 

Weeks 

Hours/ 

Person 

Task 

Cost/hr 

Organization 


I.  Burn  Time  Test  Evaluation. 


SMCPB-EME 


SMCPB-ETT 


SMCPB-ETT 


SMCPB-MO 


SMCPB-MOQ 


SMCPB-EME 


SMCPB-PA 


Materials 


Subtotal 


II.  Effect  of  Raw  Material  Chemical  and  Physical  Properties  on  Burn  Time. 


40 

Planning 

$52.59 

40 

Ranning 

$74.95 

80 

Mix  Preparation 

$74.95 

40 

Grenade  Preparation 

$59.88 

40 

Grenade  Burning 

$63.90 

40 

Data  Evaluation 

$S^59 

40 

Material  Testing 

1  $64.60 

SMCPB-EME 


SMCPB-ETT 


SMCPB-ETT 


SMCPB-MO 


SMCPB-MOQ 


SMCPB-EME 


SMCPB-PA 


Materials 


Subtotal 


ill.  Blending  Optimization. 


SMCPB-EME 


SMCPB-ETT 


SMCPB-ETT 


SMCPB-MO 


SMCPB-MOQ 


SMCPB-EME 


SMCPB-PA 


Materials 


Subtotal 


Total 


120  Planning  $52.59 


120  Ranning  $74.95 


400  Mix  Preparation  $74.95 


240  Grenade  Preparation  $59.88 


120  Grenade  Burning  $63.90 


40  Data  Evaluation  $52.59 


80  Material  Testing  $64.60 


40  I  Ranning  $52.59 


Ranning  $74.95 


0  Mix  Preparation  $74.95 


40  Grenade  Preparation  $59.88 


40  Grenade  Burning  $63.90 


40  Data  Evaluation  $52.59 


Material  Testing  $64.60 


$2,103.60 


$2,998.00 


$23,984.00 


$9,580.80 


$7,668.00 


$2,103.60 


$2,584.00 


$1,000.00 


$52,022.00 


$6,310.80 


$8,994.00 


$119,920.00 


$57,484.80 


$23,004.00 


$2,103.60 


$5,168.00 


$1,000.00 


$223,985.20 


$2,103.60 


$0.00 


$0.00 


$9,580.80 


$7,668.00 


$2,103.60 


$0.00 


$1,000.00 


$22,456.00 


$298,463.20 


I 
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XI.  Conclusions.  The  HC  Smoke  Mix  Production  Facility  currently  operates  very 
inefficiently.  An  excess  of  ten  percent  above  the  required  amount  of  raw  material  must  be 
purchased  only  to  end  up  as  waste.  Some  batches  must  be  reblended  numerous  times  in 
order  to  meet  bum  time  quality  checks.  This  is  built  into  the  process;  it  is  by  design  that 
this  reblending  takes  place.  Batches  of  mix  are  made  without  regard  to  the  quality  of  the 
raw  materials. 

The  objective  of  this  project  is  to  determine  what  qualities  of  the  raw  materials  are  most 
important  to  obtaining  a  bum  time  within  specification  limits.  A  relationship  between  the 
raw  material  factors  and  bum  time  will  be  developed  so  that  if  the  characteristics  of  each 
raw  material  are  known,  the  formulation  of  the  mix  can  be  adjusted  based  on  a  statistical 
bum  time  model. 

The  proposed  scope  of  work  will  cost  approximately  $298,000  and  if  the  project  cuts 
waste  and  reblending  in  half  $68,000  per  year  in  cost  savings  will  be  generated.  The  present 
value  of  this  savings  over  a  ten  year  project  life  is  $155,000  assuming  a  10%  interest  rate. 
The  saving/investment  ratio  is  1.56  and  the  rate  of  return  on  investment  is  26%. 


APPENDIX  A 


Summaiy  of  Differential  Costs  for  Economic  Analysis 


SUMMARY  OF  DIFFERENTIAL  COSTS  FOR  ECONOMIC  ANALYSIS 

FORMAT  A-1 


1.  Submitting  Organization;  Pine  Bluff  Arsenal 

2.  Date  of  Submission;  23  December  92 

3.  Project  Title;  Pollution  Prevention  Through  Quality  Improvement  At  Pine  Bluff  Arsenal’s  White  Smoke 
Production  Facility 

4.  Description  of  Project  Objective;  To  complete  a  study  of  the  Hexachloroethane  Mix  Production  Facility 
to  reduce  the  amount  of  hazardous  waste  generated.  The  generation  of  waste  is  directly  related  to  rework  at 
the  production  line  so  a  secondary  benefit  of  this  study  will  be  cost  savings.  This  objective  will  be  achieved 
by  the  development  of  a  statistical  feed-forward  control  strategy  and  optimization  of  the  blending  process. 

5a.  Present  Alternative:  Continue  blending  of  mix  based  on  a  trial  and  error  method  of  meeting  quality 
specifications  (bum  time)  for  the  mbc  and  continue  blending  without  a  full  understanding  of  how  different 
factors  aifect  the  blending  process. 

5b.  Proposed  Alternative:  Complete  a  study  in  order  to  relate  raw  material  factors  to  the  bum  time  of  the 
mix  and  then  use  this  information  to  control  the  mix  process  in  a  feed  forward  manner.  This  includes  the 
development  of  a  statistical  method  for  handling  bum  time  and  raw  material  information  so  that  it  ran  be 
used  to  control  the  burn  time  of  the  mix. 


6.  Economic  Life:  10  years. 


7. 

Project 

Year 

8.  Recurring  Costs 

9.  Differential 
Costs 

10, 

Discount 

Factor 

11. 

Present  Value 

a. 

Present 

Alternative 

b. 

Proposed 

Alternative 

1 

474,230.25 

405,880.69 

68,34956 

0.954 

65,205.48 

2 

474,230.25 

405,880.69 

6834956 

0.867 

59,259.07 

8 


9 


10 


Totals 


474,230.25 


474,230.25 


474,230.25 


474,230.25 


474,230.25 


474,230.25 


474,230.25 


474,23025 


4,742,302.50 


405,880.69 


405,880.69 


405,880.69 


405,880.69 


405,880.69 


405,880.69 


405,880.69 


405,880.69 


4,058,806.90 


68,349^6 


6834956 


6834956 


6834956 


6834956 


6834956 


6834956 


6834956 


683,495.60 


53,859.45 


49,006.63 


44563.91 


40,462.94 


36,772.06 


33,422.93 


30,41555 


27,68157 


440,64959 


12.  Value  of  new  investment:  Present  Value 

a.  Study  results  and  bum  time  model:  $298,463.20  x  0.954  =  $284,733.89 

13.  Total  value  of  new  investment:  $284,733.89 

14.  Plus:  Value  of  existing  assets  to  be  employed  on  the  program:  $0.00 

15.  Less:  Value  of  existing  assets  replace:  $0.00 

16.  Less:  Terminal  value  of  new  investment:  $0.00 

17.  Net  value  of  new  investment:  $284,733.89 

18.  Total  differential  costs  (savings)  from  operations  (total  of  col.  11):  $440,64959 

19.  Plus:  Value  of  the  costs  of  refurbishment  modifications  eliminated:  $0.00 

20.  Total  value  of  savings:  $440,64959 

21.  Savings/investment  ratio  (20  divided  by  17):  156 


22.  Rate  of  return  on  investment: 


26% 


23.  Source/derivation  of  cost  estimates: 
_ a.  Non-recurring  costs: 


1  Organization 

People 

Weeks 

Hours/ 

Person 

Task 

Cost/hr 

Cost 

1  1.  Burn  Time  Test  Evaluation. 

SMCPB-EME 


SMCPB-ETT 


SMCPB-ETT 


SMCPB-MO 


SMCPB-MOQ 


SMCPB-EME 


SMCPB-PA 


Materials 


Subtotal 


II.  Effect  of  Raw  Material  Chemical  and 

SMCPB-EME _ 1 _ 3 

SMCPB-ETT _ 1  3 

SMCPB-ETT _ 4  iQ 

SMCPB-MO 


SMCPB-MOQ 


SMCPB-EME 


SMCPB-PA 


Materials 


Subtotal 


III.  Blendinfi  Optimization. 


SMCPB-EME 


SMCPB-ETT 


SMCPB-ETT 


SMCPB-MO 


SMCPB-MOQ 


SMCPB-EME 


SMCPB-PA 


Materials 


Subtotal 


Total 


Planning 

$5239 

Planning 

$74.95 

Mix  Preparation 

$74.95 

Grenade  Preparation 

$59.88 

Grenade  Burning 

r  $63.90 

Data  Evaluation 

$5239 

Material  Testing 

$64.60 

$2,103.60 


$2,998.00 


$23,984.00 


$9,580.80 


Physical  Properties  on  Bum  Time. 
120  Planning 
120  Planning 
400  Mix  Preparation 


240  Grenade  Preparation 


120  Grenade  Burning 


$52.59 

$74.95 

$74.95 


$59.88 


$63.90 


$52.59 


$64.60 


40  I  Planning 


0  Planning 


0  Mix  Preparation 


40  Grenade  Preparation 


40  I  Data  Evaluation 


0  Material  Testing 


$52.59 


$74.95 


$74.95 


$59.88 


$63.90 


$5239 


$64.60 


$2,584.00 


$1,000.00 


$52,022.00 


$6310.80 

$8,994.00 

$119,920.00 


$57,484.80 


$23,004.00 


$2.:  ••3.60 


$5,lo3.00 


$223,98530 


$2,103.60 


$0.00 


$0.00 


$9380.80 


$7,668.00 


$2,103.60 


$0.00 


$1,000.00 


$22,456.00 


$298,463.20 


b.  Recurring  Costs: 

Recurring  costs  of  present  production  method  (as  taken  from  production  standards): 
Cost  per  batch: 


1.  Raw  MaterieJs: 

$1800.00 

2.  Labor: 

a.  Preparation  of  mix 

$66.00 

b.  Quality  sampling 

$76.00 

c.  Reblending 

$226.00 

3.  Waste  Disposal: 

$250.00 

Total  Cost  Per  Batch: 

$2418.00 

Note:  As  calculated  from  production  records,  the  cost  per  batch  for  the  1992  production  run  was  greater 
than  $25(X).00.  The  value  above  (S2418),  based  on  production  standards  or  averages,  is  considered 
conservative. 

Cost  per  year: 

Between  1985  and  1992,  1,569  batches  of  mix  were  produced.  This  averages  out  to  196.125  batches  per  year. 
Between  1985  and  1992,  there  were  three  years  during  which  no  mix  was  produced.  Because  this  may 
representative  of  the  ten  years  of  the  project  life,  these  years  were  included  in  the  calculation  of  the  number 
of  batches  per  year. 


196.125  batches/year  x  $2,418.00/batch  =  $474,230.25/year 


Recurring  costs  of  proposed  production  method: 
Cost  per  batch; 


1.  Raw  Materials: 

$1633.00 

2.  Labor: 

a.  Preparation  of  mix 

$66.00 

b.  Quality  sampling 

$22.00 

c.  Reblending 

$0.00 

3.  Waste  Disposal: 

$0.00 

Total  Cost  Per  Batch: 

$1721.00 

Cost  per  year: 

196.125  batches/year  x  $1721.00/batch  = 

$337,531,125 

This  is  the  cost  of  producing  mix  without  the  generation  of  hazardous  waste  and  reblending.  It  wiU  not  be 
poKible  to  reduce  this  waste  to  zero  and  it  is  conservatively  estimated  that  the  study  and  work  proposed  here 
will  cut  the  cost  of  waste  and  rework  in  half  or  by  50%. 

Max  potential  savings/year  =  $474,230.25  -  $337,531,125  =  $136,699.13 


It  is  assumed  that  50%  of  the  potential  will  be  achieved  or  $68,349.56/year. 
Therefore  the  cost  per  year  under  the  proposed  method  will  be  $405, 880.69/year. 


APPENDIX  B 


Summary  of  Benefits/Outputs  for  Economic  Analysis 


SUMMARY  OF  BENEHTS/OUTPUTS  FOR  ECONOMIC  ANALYSIS 

FORMAT  B 


1.  Submittiag  Organization:  Pine  Bluff  Arsenal 

2.  Date  of  Submission:  23  December  1992 

3.  Project  Title:  Pollution  Prevention  Though  Quality  Improvement  At  Pine  Bluff  Arsenal’s  White  Smoke 
Production  Facility 

4.  Description  of  Project  Objective:  To  complete  a  study  of  the  Hexachlorethane  Mix  Production  Facility  to 
reduce  the  amount  of  hazardous  waste  generated.  The  amount  of  waste  generated  is  directly  related  to  the 
amount  of  rework  at  the  production  line.  A  secondary  benefit  of  this  study  will  be  a  reduction  in  rework  at 
the  line.  This  objective  will  be  achieved  by  the  development  of  a  statistical  feed-forward  control  strategy  and 
optimization  of  the  blending  process. 

5.  Alternatives: 

a.  Continue  to  manufacture  smoke  mix  using  the  present  method. 


b.  Complete  the  study  proposed  here  to  develop  a  feed-forward  control  strategy  and  optimize  the 
blending  system. 

6.  Economic  life:  10  years. 

7.  Benefit/Output  Analysis: 

At  Pine  Bluff  Arsenal,  the  Hexachioroethane  Mix  Production  Facility  is  one  of  the  largest  sources  of 
hazardous  waste.  The  process,  which  was  designed  prior  to  the  listing  of  hexachioroethane  as  a  hazardous 
waste,  uses  an  accept/reject  quality  check  process.  The  mix  has  to  be  made  to  stringent  bum  time 
requirements  and  if  these  requirements  are  not  met,  the  mix  is  reworked.  Historical  records  indicate  a 
rework  rate  of  240%.  The  process  of  reworking  the  mbc  contributes  to  the  waste  generation  rate.  It  is  felt 
that  a  feed-forward  control  strategy  could  reduce  the  rework  and  waste  generation  by  as  much  as  50%  but  in 
order  implement  such  a  strategy,  the  development  work  described  here  must  be  completed. 

The  quantifiable  benefite  of  this  project  are  outlined  in  the  preceding  Format  A-1;  however,  there  are 
specific  regulatory  requirements  for  pollution  prevention  and  failure  to  develop  and  study  source  reduction 
opportumties  coidd  result  in  a  notice  of  violation  and  eventually  fines.  It  is  DOD  poUcy  to  implement 
pollution  prevention  projects  but  there  are  also  federal  and  state  requirements.  These  requirements  can  be 
found  on  each  Unifonn  Hazardous  Waste  Manifest,  in  the  Pollution  Prevention  Act  of  1990  and  in  the 
Arsenal’s  RCRA  Permit  for  hazardous  waste  storage. 

1.  U^oim  Hazardous  W^te  Manifest.  Each  manifested  shipment  of  hazardous  waste  leaving  the  Arsenal 
contains  the  following  certification:  "If  I  am  a  large  quantity  generator  [the  Arsenal  is  a  large  quantity 
generator],  I  certify  that  I  have  a  program  in  place  to  reduce  the  volume  and  toxicity  of  waste  generated  to 
the  degree  I  have  determined  to  be  economicaUy  practicable  and  that  I  have  selected  the  practicable  method 
o  treatment,  storage,  or  cfcposal  currently  available  to  me  which  minimizes  the  present  and  future  threat  to 
hum^  health  and  the  environment;  OR,  if  I  am  a  small  quantity  generator,  I  have  made  a  good  faith  effort 

to  minimize  my  waste  generation  and  select  the  best  waste  management  method  that  is  available  to  me  and 
that  I  can  afford." 

2.  Prevention  Act  of  1990.  The  PoUution  Prevention  Act  of  1990  mandates  poUution  prevention 
and  estabhshes  a  National  policy  of  source  reduction.  The  Act  stipulates  that  EPA  take  steps  to  establish  a 
nation-wide  source  reduction  program  and  develop  a  strategy  for  quantifying  source  reduction. 


3.  RCRA  Permit  Mandated  Pollution  Prevention.  On  September  24,  1992,  Pine  Bluff  Arsenal  was  notified 
that  EPA  and  the  Arkansas  Department  of  Pollution  Control  and  Ecology  had  made  a  tentative  decision  to 
issue  a  final  RCRA  Part  B  Permit  for  the  interim  status  hazardous  waste  storage  units  at  Pine  Bluff  Arsenal, 
The  draft  permit  for  these  facilities  requires  a  hazardous  waste  minimization  program  be  in  place  to  reduce 
the  volume  and  toxicity  of  all  hazardous  wastes  which  are  generated.  The  draft  permit  also  requires 
submission  of  an  annual  report  that  details: 

a.  Any  written  policy  or  statements  that  outline  goals,  objectives,  and/or  methods  for  source 
reduction  and  recycling  of  hazardous  waste; 

b.  Any  employee  training  or  incentive  programs  designed  to  identify  and  implement  source 
reduction  and  recycling  opportunities; 

c.  Any  source  reduction  and/or  recycling  measures  implemented  in  the  last  five  years  or  plaimed 
for  the  near  future; 

d.  An  itemized  list  of  the  dollar  amounts  of  capital  expenditures  (plant  and  equipment)  and 
operating  costs  devoted  to  source  reduction  and/or  recycling; 

e.  Factors  that  have  prevented  implementation  of  source  reduction  and/or  recycling; 

f.  Sources  of  information  on  source  reduction  and/or  recycling  received; 

g.  An  investigation  of  additional  waste  minimization  efforts  which  could  be  implemented  at  the 
facility.  This  investigation  shall  analyze  the  potential  for  reducing  the  quantity  and  toxicity  of  each  waste 
stream  through  product  reformulation,  recydhig,  and  all  other  appropriate  means.  The  analysis  shall  include 
an  assessment  of  the  technical  feasibility,  cost,  and  potential  waste  reduction  or  each  option; 

h.  Submission  of  a  flow  chart  or  matrix  detailing  all  hazardous  waste  produced  by  quantity  and  type 
and  by  building/area;  and 

i.  A  demonstration  of  the  need  to  use  those  processes  which  could  produce  a  particular  hazardous 
waste  due  to  a  lack  of  alternative  processes  that  would  produce  less  toxic  waste. 

RECOMMENDATION: 

Based  on  the  information  presented  here  and  in  the  Format  A-1,  the  study  should  be  funded  and  completed 
as  proposed.  Rarely  does  compliance  with  environmental  regulations  prove  to  be  cost  effective,  at  least  in 
the  short  term.  In  this  instance,  the  project  has  the  potential  to  (1)  pay  for  itself  and  generate  additional 
savings,  (2)  reduce  the  amount  of  ha^dous  waste  generated  and  therefore  the  "cradle  to  grave" 
responsibility  for  its  generation,  and  (3)  meets  the  requirement  of  pollution  prevention  mandated  by  DOD 
policy,  and  state  and  Federal  regulations. 

8.  Source  and  derivation  of  benefit  data: 

a.  Pollution  Prevention  Act  of  1990. 

b.  Draft  RCRA  Part  B  Permit  19-H,  Sep  24,  1992. 

c.  Pine  Bluff  Arsenal  personnel  including  Quality,  Manufacturing,  Environmental  and  Engineering 
personnel. 


9.  Name  and  title  of  principal  action  officer: 


fTCharlie  E.  Ne^  Chemical  Engineer,  Directorate  for  Environmental 
and  Natural  Resomrces  Management,  Pine  Bluff  Arsenal 


/2~Z3 


Telephone:  Comm:  501-540-2804  AV:  966-2804 


10.  Name  and  title  of  approving  authority: 


Mr.  Wendell  L.  Fortner,  Director,  Directorate  for  Environmental 
and  Natural  Resources  Management,  Pine  Bluff  Arsenal 

Telephone:  Comm:  501-540-2800  AV:  966-2800 


Date 


Date 
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lONSEP  PROVIDING  NEW  TECHNOLOGY 


ELECTROCHEMICAL  CONVERSION  OF  SALTS 

Acids  are  reacted  with  bases  and  metalseveryday  to  make  salts.  Each  year  thousands 
of  tons  of  heavy  metal  wastes  are  made  in  chemical  processing  that  must  be  securely 
landfilled.  Almost  every  step  in  making  heavy  sludge  or  chemical  destruct  of 
materials  leads  to  the  formation  of  large  quantities  of  soluble  salts.  Most  of  these 
soluble  salts  are  now  discharged  into  the  waters  of  the  world  causing  costly 
environmental  problems,  lonsep  has  invented,  developed  and  made  commercial  a 
simple  process  for  converting  any  salt  in  an  aqueous  solution  into  the  separate  acid 
and  base  of  the  salt  using  electricity  in  a  membrane  electrodialytic  process.  This 
capability  of  converting  a  salt  to  an  acid  and  a  base  makes  lONSEP  Electrodialytic 
Processes  somewhat  a  perpetual  motion  machine  using  electricity  that  is  broadly 
useful  in  chemical  processing,  lonsep  provides  you  with  the  know-how  and 
equipment  to  reuse  your  process  chemicals,  reuse  your  rinse  water  and  enter  the  era 
of  closed  loop  processing.  You  can  continuously  reform  your  process  chemicals  with 
electricity  to  maintain  a  preferred  and  reproducible  process  solution  for  making 
quality  products  at  lower  cost.  The  era  of  chemical  destruct,  sludge  production  and 
landfill  is  ending  and  the  era  of  recycling  is  beginning.  The  trend  is  to  reuse  and 
not  make  waste. 


ANODE 


MEMBRANE 


+ 


SALTS 


ANIONS 


CATIONS 


CrO^-  Cl 


Cu""  cd"" 


NO 


3 


Ni 


Process  Solution 


CATHODE 


Cu(OH)2 

Cd(OH)2 

Fe(OH)2 

AI(0H)3 

Ni(OH)2 


lONSEP,. 

ELECTRODIALYTIC  PROCESSES 


A  SIMPLE  PROCESS 

The  lONSEP  Process  comprises  a  membrane  electrochemical  cell,  a  rectifier,  a 
process  solution  containing  metal  salts,  an  lONSEP  Catholyte  Solution  and  a  pump 
to  flow  the  catholyte  solution  through  the  cell.  The  membrane  separates  the  process 
solution  from  the  catholyte  solution  and  acts  as  an  "Electrochemical  Traffic 
Controller"  that  lets  metal  cations  go  from  the  process  solution  through  the 
membrane  (electrofilters  the  metals)  into  the  catholyte  solution  and  keeps  anions  in 
the  process  solution.  The  metal  cations  are  continuously  converted  to  hydroxides  in 
the  catholyte  solution  and  the  anions  are  continuously  converted  to  acids  in  the 
process  solution.  The  hydroxides  of  multivalent  metals  (cadmium,  zinc,  iron, 
copper,  aluminum,  calcium,  etc.)  are  substantially  insoluble  in  the  catholyte  and  can 
be  removed  for  use.  The  lONSEP  Process  is  unique  in  that  salts  of  multivalent  metal 
cations  can  be  converted.  There  is  essentially  no  electrodeposition  of  metals.  The 
lONSEP  Process  can  be  operated  at  reproducible  capacities  for  months  and  requires 
about  one  hour  per  week  of  operator  assistance.  Only  electricity  and  water  are  used 
to  convert  process  salts  to  acids  and  bases. 


lONSE 


ELECTROCHEMICAL 


lonsep  Electrochemical  Systems  are  available  in  essentially  all 
capacities  for  continuously  purifying  and  reforming  process  solutions. 
Modular,  Portable,  and  In-Process-Tank  Systems  are  designed  to  carry 
out  lONSEP  Electrodialytic  Processes. 


lONSEP  6000  ELECTROCHEMICAL  SYSTEM 
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CLOSED  LOOP 

lonsep  has  developed  an  Ion  Exchange  System  tailored  and  instrumented  to  work  in 
concert  with  the  lONSEP  Electrodialytic  Processes,  lonsep  Closed  Loop  Systems  are 
sized  and  engineered  with  technologies  that  are  most  cost  effective  and  provide  for 
essentially  complete  use  of  chemicals  and  water.  The  cornerstones  of  the  Closed 
Loop  Systems  are  lONSEP  Electrodialytic  Processes  which  are  used  to  purify  and 
reform  solutions  of  chemicals  used  in  surface  finishing  and  other  processes. 
Evaporation  is  often  used  to  concentrate  stagnant  rinse  for  return  to  the  finishing 
solution  and  ion  exchange  is  used  to  remove  chemicals  from  a  flowing  rinse.  The 
rinse  is  reused.  The  chemicals  removed  from  the  rinse  and  regenerants  of  the  ion 
exchange  resins  are  reformed,  purified  and  reused.  Reverse  osmosis,  electrowinning 
and  other  technologies  are  used  when  justified  economically.  The  waste  is  essentially 
the  metals  dissolved  in  the  finishing  steps.  The  way  to  minimize  waste  is  not  to  make  it. 


0<J=iO<^0 


(*)  lONSEP^  Electrochemical  Cell 


(I)  lONSEP^  Electrodialytic  Processes 


(I  Ex)  lONSEP^  Ion  Exchange  Process 
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BROADLY  USEFUL  TECHNOLOGY 


lonsep  Electrochemical  Systems  can  be  used  to: 

*  Convert  Trivalent  Chromium  to  Chromic  Acid 

*  Remove  Metal  Impurities 

*  Permit  Recycle  of  Rinse  or  Rinse  Concentrate 

*  Provide  Reliable  Processing  -  Fewer  Rejects 

*  Control  of  Salt  to  Acid  Ratio 

*  Separation  of  Metal  Cations 

*  pH  Control 


Systems  are  available  for  chromic  acid  solutions  used  for 

*  Electroplating 

*  Anodizing 

*  Etching  Plastics 

*  Etching  Metals 

*  Dichromate 

*  Tri  Acids  for  Deox  of  Aluminum 

*  Oxidation  of  Organics 

*  Chromating  and  Conversion  Coatings 


Systems  are  available  for: 

*  Reforming  caustic  electrostrip  -  sodium  chromate 
solutions  to  pure  caustic  and  chromic  acid  solutions. 

*  Other  acids  -  Etching,  Anodizing,  Pickling,  etc. 

Acids  reformed  continuously  and  metals  removed 


lonsep  Corporation 


Electrochemical  Technology 
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*  lONSEP  Electrodialytic  Processes 
*  Electrochemical  Systems 
*  Closed  Loop  Systems 
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A  License  is  required  to  operate  lONSEP  Electrodialytic  Processes 
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4,652,351  and  4,684,453  and  patents  pending 
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SUBMITTING  ORGANIZATION;  Corpus  Christ!  Army  Depot  (CCAD) 

DATE  OF  SUBMISSION:  21  March  1990 

PROJECT  TITLE;  Ion  Vapor  Deposition  of  Aluminum  (Ivadizer) 

PROJECT  FUNDING:  FY  91  DERA  Funding 

MISSION  STATEMENT; 

A  major  portion  of  this  mission  involves  the  stripping  and  re-application 
of  electrically  deposited  metal  coatings  otherwise  known  as  electroplating. 


OBJECTIVE  OF  ANALYSIS ; 

The  objective  of  this  analysis  is  to  determine  the  best  method  of  applying 
a  corrosion  resistant  coating  to  high-strength  carbon  steel  parts. 


BACKGROUND; 

Electroplating  is  an  electrochemical  process  where  dissolved  metals  are 
deposited  on  the  surface  of  other  metals  to  provide  corrosion  resistance 
or  to  replace  parent  metal  that  was  either  worn  or  machined  away.  This 
process  has  enabled  CCAD  to  reclaim  many  engine  and  component  parts  that 
would  otherwise  be  discarded. 

Cadmium  plating  is  a  process  where  cadmium  metal  is  deposited  over  the 
surface  of  carbon  steel  to  provide  corrosion  resistance.  The  process 
entails  dissolving  cadmium  oxide,  the  "metal  salt",  in  a  solution  of  sodium 
hydroxide  and  sodium  cyanide.  Please  note  that  sodium  cyanide  is  a  deadly 
poison  and  under  the  right  conditions  will  form  hydrogen  cyanide  gas. 

The  part  to  be  plated  is  placed  into  the  solution  and  a  DC  current  is 
applied  to  the  solution  and  the  part.  The  part  is  negatively  charged  and 
the  solution  is  positively  charged.  The  dissolved  cadmium  metal  flows 
through  the  solution  and  deposits  on  the  part's  surface.  As  the  metal 
crystallizes,  hydrogen  gas  is  formed  at  the  part's  surface. 

The  hydrogen  gas  can  be  trapped  in  the  coating  and  in  the  pores  of  the 
base  metal  (part) .  Later,  when  the  part  is  put  under  stress,  the  trapped 
hydrogen  can  cause  premature  cracking  of  the  part.  This  is  known  as 
hydrogen  embrittlement. 

To  prevent  this  problem,  the  part  must  be  baked  in  an  industrial  oven  to 
allow  the  gas  to  escape  through  pores  in  the  cadmium  metal  coating. 


1 


The  main  workload  for  cadmium  plating  is  providing  corrosion  protection  for 
steel  parts.  Many  of  the  aircraft  steel  parts  are  made  of  high-strength 
steel  alloys  and  this  is  where  hydrogen  embrittlement  can  cause  the  most 
damage.  Steels  are  rated  according  to  their  tensile  strength:  the  higher 
the  tensile  strength  the  harder  the  steel.  Tensile  strengths  are  measured 
in  1,000  lbs  force  per  square  inch  or  KSI. 

The  higher  the  ksi  steel  strength,  the  longer  the  part  must  be  baked  and 
the  higher  the  baking  temperature.  Ultimately,  there  is  a  ksi  strength  at 
which  baking  can  not  relieve  hydrogen  embrittlement  -  parts  with  a  ksi 
strength  greater  than  200  ksi  can  not  be  cadmium  plated.  Currently  these 
parts  must  be  replaced  100%  when  the  aircraft  is  overhauled. 

This  analysis  investigates  the  use  of  a  new  process.  Ion  Vapor  Deposition 
of  Aluminum,  as  a  substitution  for  cadmium  plating.  The  new  aluminum 
coating  provides  better  corrosion  resistance  than  cadmium  without  inducing 
hydrogen  embrittlement  into  the  high  strength  steel  parts.  This  process 
will  allow  parts  with  a  tensile  strength  greater  than  200  ksi  to  be 
reclaimed. 


A  detailed  cost  analysis  follows. 


CONSTRAINTS ; 


1.  Per  regulatory  guidelines  (AR  11-28),  cash  flows  have  been 
developed  using  constant  dollars,  discounted  at  the  rate  of  10%. 

2.  The  policy  of  maintaining  mobilization  capacity  per  DODI  4515.15 
and  AR  750-2  will  continue. 

3.  The  DOD  directive  instructing  all  depots,  by  the  year  1992,  to 
decrease  the  amount  of  hazardous  waste  generated  by  50  percent. 


ASSUMPTIONS; 

1.  Regarding  any  potential  equipment  purchase,  it  is  assumed  that 
funding  for  capital  investment  will  be  available  as  required. 

2.  The  equipment  class  for  the  Ivadizer  equipment  is  4940-,  and 
a  twenty  year  economic  life  will  apply  for  all  alternatives 
investigated  in  this  analysis. 

3.  The  Plating  Shop's  workload  will  remain  constant  over  the  life  of 
the  project. 

4.  Straight  line  depreciation  will  be  utilized  in  this  analysis. 

5.  CCAD's  primary  mission  of  aircraft  maintenance  will  continue  over 
the  life  of  the  project. 

6.  Cost  estimates  on  the  proposed  system  were  made  from  engineering 
estimates  based  on  equipment  manufacturer's  data. 

7.  The  plating  shop  will  continue  to  operate  two  shifts  per  day. 

8.  This  analysis  is  based  on  a  250  day  work  year. 

9.  Electrical  equipment  is  80%  efficient. 

10.  Hazardous  waste  disposal  costs  will  not  increase  over  the  life  of 
the  project. 

11.  Eighty  percent  of  the  cadmium  plating  workload  can  be  converted  to 
the  Ion  Vapor  Deposition  of  Aluminum  Process  (Ivadizer) . 


ALTERNATIVES : 


Alternative  One  -  Status  Quo.  Continue  Cadmium  Plating. 

Alternative  Two  -  Procure  Equipment  to  Perform  the  Aluminum  Deposition 
Process  (Ivadizer) . 

Three  -  Perform  acid  cadmium  plating  in  lieu  of  cyanide  cadmium 
plating.  This  process  still  generates  a  cadmium  sludge  and  can  not  be  used 
on  high  strength  steel  parts.  Therefore,  this  alternative  is  not 
considered. 


COST  SUMMARY 

The  total  (discounted)  project  cost  and  uniform  annual  cost  of  the  two 
alternatives  are  shown  below.  A  detailed  cost  analysis  of  alternatives  One 
and  Two  is  performed  in  the  following  sections. 

Alternative  Total  Project  Cost  Uniform  Annual  Cost 

1  $11,325,618  $1,124,131 

2  $3,293,811  $326,929 


BENEFIT  SUMMARY 

The  following  table  presents  a  summary  ranking  of  the  alternatives 
related  to  various  benefits  and  outputs  of  each.  More  complete  discussion 
can  be  found  in  the  benefits  analysis  section  of  this  analysis. 


Alternal 

tives 

Benefits 

1 

2 

Reduction  of  Landfill 
Liability 

Poor 

Excellent 

Corrosion  Protection 

Good 

Excellent 

Conservation  of  Water 

Poor 

Excellent 

Employee  Safety 

Dangerous 

Safe 
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SENSITIVITY  ANALYSIS  SUMMARY 

A  sensitivity  analysis  is  used  to  evaluate  what  happens  if  your  constraints 
change.  There  are  two  constraints  in  the  Economic  Analysis  that  should 
be  addressed.  They  are  as  follows: 

1.  Assumption  11  -  Eighty  percent  of  the  cadmium  plating  workload  can  be 
converted  to  the  Ion  Vapor  Deposition  of  Aluminum  Process  (Ivadizer) 
[12].  This  assumption  was  made  after  research  into  the  quantity,  size 
and  configuration  of  the  parts  was  performed.  It  is  an  engineering 
estimate.  Therefore,  a  sensitivity  analysis  was  performed  to  evaluate 
the  effect  on  the  Economic  Analysis  if  only  50%  of  the  parts  can  be 
switched  to  the  new  process. 

2.  The  analysis  is  based  on  a  100%  reclamation  of  parts  having  a  tensile 
strength  greater  than  200  KSI.  This  may  not  always  be  true.  These 
parts  may  require  replacement  due  to  wear,  or  damage.  Therefore,  a 
sensitivity  analysis  shall  be  performed  to  evaluate  the  effect  of  a  50% 
reduction  in  reclaimed  parts. 

3 .  The  worst  case  would  be  the  summation  of  the  above  analyses . 

Therefore,  a  sensitivity  analysis  was  performed  with  only  50%  of  the 
parts  being  switched  to  the  Ivadizer  process  and  only  50%  of  the  high 
strength  steel  parts  being  reclaimed. 


SENSITIVITY  ANALYSIS  SUMMARY 


SENSITIVITY  VARIABLE 

1.  50%  Converted 

2.  50%  Reclaimed 

3 .  (1  and  2 )  Combined 


TOTAL  PROJECT  COST 


ALTERNATIVE  1 
$9,691,590 
$8,016,814 
$6,287,170 


ALTERNATIVE  2 
$1,909,321 
$2,129,376 
$1,769,626 


The  sensitivity  analysis  summary  data  and  Format  A  &  Al's  are  attached 
(Enclosure  1).  The  sensitivity  analysis  shows  that  Alternative  2,  the 
Ivadizer,  is  the  best  alternative  under  all  conditions. 
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POST  INVESTMENT  ANALYSIS 


The  savings  generated  by  this  new  process  may  be  documented  by  monitoring 
the  number  of  parts  processed  through  the  Ivadizer  and  the  number  of  hours 
of  operation.  The  amount  of  chemicals  used  can  be  obtained  directly  from 
chemists  records.  A  log  book  will  be  set  up  to  record  the  number  of  parts 
reclaimed  by  the  ivadizer. 


Maintenance  and  repair  costs  are  available  from  Depot  Equipment  Division, 
Office  and  is  documented  by  the  equipment's  bar  code  number. 
Utility  costs  are  also  calculated  from  the  number  of  hours  of  operation. 


RECOMMENDATION 

It  is  recommended  that  approval  be  given  to  immediately  initiate  action  to 
implGmant  Altsrnativs  Two.  In  addition  to  being  the  least  costly  overall 
Alternative  Two  is  the  preferred  alternative  based  on  the  benefits  and 
sensitivity  analysis  as  well. 
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COST  ANALYSIS 


Alternative  One  -  Status  Quo:  Continue  Cadmium  Plating. 


A.  Current  assets  required ;  There  is  no  equipment  associated  with  this 
alternative.  Therefore,  only  recurring  costs  will  be  associated  with  this 
alternative. 

B.  Recurring  costs:  Recurring  costs  associated  with  this  alternative  are  as 
follows:  plating  labor,  purchase  of  rinse  water,  rinse  water  treatment, 
cadmium  sludge  disposal,  calcium  carbonate  disposal,  chemical  consumption, 
laboratory  testing,  maintenance  &  repair,  and  for  utilities. 

Nine  platers  are  required  to  perform  cadmium  plating.  Six  employees  are  on 
the  day  shift,  and  three  employees  are  on  the  third  shift  [1].  The  labor 
cost  for  the  Plating  Shop,  5CB1A,  is  $17.31  per  hour  for  the  day  shift,  and 
it  includes  $2.71  for  personnel  benifits  and  $2.32  for  leave  accural  [2]. 
The  shift  differential  for  the  third  shift  is  ten  percent  [3].  The  shop 
averaged  500  hours  of  overtime  per  employee  last  year  in  support  of  cadmium 
plating  operation  [1].  Therefore  the  labor  costs  associated  with  cadmium 
plating  are  as  follows: 

Day  shift  cost  =  ($17. 31/hr) (6  employees) (2000  hrs/yr) 

=  $  207,720  per  year 

Third  Shift  Cost  =  {($17. 31/hr)  +  .1($17.31  -  $2.32  -  $2.71)}  (3  employees) 

(2000  hrs/yr) 

=  $  111,228  per  year 

Overtime  Cost  =  ($17.31  -  $2.32  -  $2.71) (6  employees) (1. 5  *  500  hrs)  + 

($17.31  -  $2.32  -  $2.71) (1.1) (3  employees) ( 1 . 5  *  500  hrs) 

=  $  85,653  per  year 

Total  Labor  Cost  =  ($207,720  +  $111,228  +  $85,653)  per  year 

=  $  404,601  per  year 

The  cadmium  plating  operation  generates  an  average  of  12,000  gallons  of 
rinse  water  per  day  [4].  This  water  contains  cadmium  at  a  concentration 
of  40  parts  per  million  (ppm)  and  also  contains  cyanide  [5].  The 
procedure  for  treatment  is  to  first  destroy  the  cyanide  with  chlorine  gas 
and  then  remove  the  heavy  metals .  The  cost  to  treat  the  rinse  water  is 
$0.03  per  gallon,  and  the  cost  to  dispose  of  the  metal  sludge  is  $0.37  per 
pound  [ 6 ] . 

Rinse  Water  Flow  Rate  =  (12,000  gal/day) (250  day/yr) 

=  3,000,000  gallons  per  year 
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There  are  two  costs  associated  with  the  rinse  water.  The  first  is  the 
cost  to  purchase  the  water.  Water  costs  $0.00173  per  aallon  r71  The 
water  purchase  cost  is  as  follows:  l  J • 

Water  Purchase  Cost  =  (3,000,000  gal/yr) ($  0.00173  /gal) 

=  $  5,190  per  year 


The  second  is  the  cost  to  treat  the  rinse  water.  This  cost  is  as  follows; 
Water  Treatment  Cost  =  (3,000,000  gal/yr) ($  0.03  /gal) 

=  $  90,000  per  year 

As  previously  stated,  the  cadmium  concentration  in  the  rinse  water  is  40 
following  conversion  factors  are  used:  (.0584  grains/gal*ppm) 
and  (7000  grains/pound)  [8].  Therefore,  the  amount  of  cadmium  which  must 
be  treated  is  calculated  as  follows: 

Cadmium  Generated  =  (3,000,000  gal  rinse  water/yr) (40  ppm  cadmium) 

(0.0584  grains/gal*ppm)  /  (7000  grains/pound) 

=  1001  pounds  cadmium  per  year 

reduced  to  a  sludge  in  the  Industrial  Waste  Pretreatment 
Plant  (IWPTP) .  During  this  process,  cadmium  hydroxide  (Cd(OH)2)  is 
generated.  This  compound  is  1.3  times  as  heavy  as  cadmium,  and  therefore 
the  weight  of  the  sludge  generated  is  as  follows: 

Cadmium  Sludge  =  (lOOl  lb  cadmium/yr) (1.3  lb  sludge/lb  cadmium) 

=  1301  pounds  dry  sludge  per  year 

This  would  be  the  weight  of  dry  cadmium  hydroxide,  but  the  sludge  is  wet. 
In  fact,  85-5  of  the  sludge  is  water  [6].  The  disposal  cost  for  cadmium 

per  pound.  Therefore,  the  total  sludge  generated  and  the 
annual  cost  for  sludge  disposal  is  calculated  as  follows: 

Total  Sludge  =  (1301  lb  cadmium  sludge/yr)  /  (0.15  lb  cadmium  sludge 

/lb  wet  sludge) 

=  8,673  pounds  wet  sludge  per  year 
Cadmium  Sludge  Disposal  Cost  =  (8,673  lbs  sludge/yr) ($0. 37  /lb) 

=  $3,209  per  year 

Additionally,  each  of  the  Cadmium  plating  tanks  must  be  treated  for 
carbonate  contamination.  Once  a  year,  the  plating  solution  is  transferred 
into  a  special  tank  and  the  solution  is  chilled  to  32  degrees  Fahrenheit 
this  temperature,  calcium  carbonate  crystallizes  and  settles  to 
the  bottom.  The  carbonate  free  solution  is  then  returned  to  the  plating 
rank.  The  carbonate  crystals  are  drummed  and  sent  off  base  for  disposal 
at  a  cost  of  $10.00  per  gallon  [9].  An  additional  charge  of  $165.00  is 
charged  for  the  disposal  of  the  55  gallon  drum  [9].  The  amount  of  calcium 
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carbonate  from  all  six  plating  tanks  is  241.5  gallons.  This  calculation  is 
provided  in  Table  _1_.  The  drums  are  filled  with  50  gallons  of  solution, 
allowing  room  for  expansion.  Therefore  5  drums  are  required  to  dispose  of 
the  calcium  carbonate.  The  total  disposal  cost  for  the  calcium  carbonate 
is  the  sum  of  the  drum  disposal  cost  and  the  liquid  disposal  cost. 
Calculations  follow: 


Drum  disposal  cost  =  (5  drums/yr) ($165/drum) 

=  $  825  per  year 

Liquid  Disposal  Cost  =  (241.5  gal/yr).($10/gal) 

=  2,415  per  year 

Total  Carbonate  Disposal  =  ($825/yr  +  $2,415/yr) 

=  $3,240  per  year 

Plating  operations  deplete  the  chemicals  in  the  tanks.  Therefore, 
chemicals  must  be  added  periodically  to  replenish  the  ones  removed  during 
the  plating  operations.  The  chemical  consumption  and  cost  data  is 
depicted  in  Table_2_. 

Chemical  Consumption  Cost  =  $19,825  per  year 

All  six  plating  tanks  must  be  tested  monthly  for  chemical  make-up, 
impurities,  and  hydrogen  embrittlement  tendencies.  Sixty  hours  per  month 
are  required  to  test  all  the  cadmium  plating  baths  [10],  The  Work  Center 
performing  the  testing  is  F6B00,  Chemical  Branch.  Their  labor  rate  is 
$17.05  per  hour  [2].  The  testing  cost  calculated  as  follows: 

Labor  Cost  =  (60  hrs/mo) (12  mo/yr) ($17. 05) 

=  $12,276  per  year 

Hydrogen  embrittlement  testing  requires  the  use  of  three  notch  tensile 
test  specimens  per  tank.  This  test  must  be  performed  monthly  and  each 
test  specimen  costs  $50.00  each  [5].  The  cost  of  the  test  specimens  is  as 
follows: 

Test  Specimen  Cost  =  (3  specimens/ tank) (6  tanks/mo) (12  mo/yr) 

($50/specimen) 

=  $10,800  per  year 

Total  Laboratory  Cost  =  ($12,276/yr  +  $10,800/yr) 

=  $  23,076  per  year 

All  steels  which  have  a  tensile  strength  of  160  KSI  (KSI  =  1000  pounds  per 
square  inch)  or  higher  must  be  baked  after  cadmium  plating  to  relieve 
hydrogen  emlsrittlement .  Parts  having  a  tensile  strength  of  160  KSI  are 
baked  at  275  and  375  degrees  F  for  at  least  four  hours.  Parts  having  a 
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tensile  strength  of  180  to  200  KSI  must  be  baked  at  375  degrees  F  for  23 
hours  [10].  Six  ovens  are  required  to  meet  the  baking  requirements  and  are 
operated  24  hours  a  day  for  six  days  a  week  [1].  A  summary  of  the  oven 
capacities  and  utility  costs  is  provided  at  Table  _3_. 

Oven  Utility  Cost  =  $  44,496  per  year 


Approximately  784  manhours  were  spent  performing  routine  maintenance  and 
repair  of  the  tanks  and  equipment  associated  with  cadmium  plating  [11]. 

The  labor  rate  for  Work  Center  3QE00,  PM  Team  1,  is  $17.35  per  hour  [2]. 

Maintenance  Cost  =  (784  hrs/yr) ($17. 35/hr) 

=  $13,602  per  year 

The  last  cost  associated  with  this  alternative  is  the  cost  of  replacing 
the  parts  which  have  a  tensile  strength  greater  than  200  KSI  and  must  be 
replaced.  Six  parts  were  identified  by  the  Rotor  Head  Shop  as  100% 
replacement  because  the  tensile  strength  was  greater  than  200  KSI.  A 
summary  sheet  is  provided  at  Table  _4_  which  depicts  the  parts  information 
and  costs. 

Parts  Replacement  Cost  =  $762,212  per  year 


C.  Total  Recurring  Costs  -  Alternative  One 


TOTAL  PLATING  COSTS : 


PLATING  LABOR 
RINSE  WATER  PURCHASE  COST 
RINSE  WATER  TREATMENT 
CADMIUM  SLUDGE  DISPOSAL 
CALCIUM  CARBONATE  DISPOSAL 
CHEMICAL  CONSUMPTION 
LABORATORY  TESTING 
OVEN  UTILITY  COST 
MAINTENANCE  &  REPAIR  COST 


$404,601  /YR 
$5,190  /YR 
$90,000  /YR 
$3,209  /YR 
$3,240  /YR 
$19,824  /YR 
$23,076  /YR 
$44,496  /YR 
$13,602  /YR 


TOTAL 


$607,238  /YR 


Twenty  percent  of  the  cadmium  workload  can  not  be  processed  in  the 
Ivadizer  [Assumption  11] [12].  The  Ivadizer  can  not  coat  internal  bores 
deeper  than  one  and  one  half  (1  1/2)  times  the  opening  diameter. 
Therefore  only  80  %  of  the  operating  cost  will  be  eliminated  with  the 
purchase  of  the  new  equipment.  The  Plating  operating  cost  is  adjusted 
as  follows: 


Plating  Operating  Cost  (Adj)  =  ($607 , 238/yr) ( . 80) 

=  $  485,790  per  year 
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PLATING  OPERATING  COSTS  (ADJ) 
REPLACEMENT  PART  COST 

TOTAL: 


$485,790  /YR 
$762,212  /YR 


$1,248,002  /YR 


Alternative  Two  -  Procure  Equipment  to  Perform  the  Aluminum  Deposition 
Process  (Ivadizer) . 

This  alternative  requires  a  new  investment  in  an  Ivadizer  and  supporting 
racks  which  will  apply  a  uniform  aluminum  coating  on  steel  parts.  This 
coating  is  a  direct  replacement  for  cadmium  plating  and  generates  zero 
hazardous  waste.  This  process  is  applicable  to  80  %  of  the  current  cadmium 
plating  workload  [12].  The  process  can  not  coat  internal  diameters  that 
are  deeper  than  one  and  1/2  times  their  diameter  [13].  Therefore  some 
parts  will  still  require  cadmium  plating. 

A.  New  Investment 

The  Ivadizer  will  consist  of  a  6  foot  by  10  foot  vacuum  chamber,  vacuum 
pumping  system,  closed  loop  water  cooling  system,  and  control 
instruments.  Additionally  a  standard  rack,  rotary  rack,  and  barrel 
accessory  shall  be  provided.  The  total  installed  cost  of  the  Ivadizer 
system  is  $900,000  dollars  [13]. 

B.  Recurring  costs:  The  recurring  costs  associated  with  this  alternative 
are  labor  costs  for  operation  and  preventive  maintenance,  utility  costs, 
material  costs  and  maintenance  &  repair  costs.  The  closed  loop  water 
cooling  system  filling  cost  is  negligible  (water  cost  is  less  than  one 
dollar) .  Four  personnel  from  Work  Center  5CB1A  are  required  to  operate  the 
Ivadizer:  Two  personnel  to  prepare  and  finish  parts  and  two  personnel  to 
operate  the  equipment  [ 1 ] . 

A  total  of  43,645  parts  reguire  cadmium  plating  [Table  _5_] ,  and  80%  of 
these  parts  can  be  coated  in  the  Ivadizer  [12].  This  process  will  also 
reclaim  an  additional  9,984  parts  which  must  be  replaced  under  the  current 
cadmium  plating  process  [Table  _4_]  [12].  Therefore,  a  total  of  44,900 
parts  can  be  coated  with  aluminum  in  the  Ivadizer.  The  Ivadizer  holds  a  6 
foot  by  10  foot  rack  of  parts.  Based  on  the  average  part  size,  sixty 
parts  can  be  supported  on  the  rack  and  coated  during  each  cycle.  Four 
cycles  can  be  performed  in  a  10  hour  work  day  [12]  [13].  The  number  of 
cycles  required  to  coat  all  the  parts  is  calculated  as  follows: 

Number  of  Cycles  =  (44,900  parts/yr) (60  parts/cycle) 

=  748  cycles  per  year 

The  number  of  days  required  to  process  the  parts  is  as  follows: 

Number  of  Days  =  (748  cycles/yr) / (4  cycles/day) 

=  187  days  for  production  operations 
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Personnel  from  Work  Center  5CB1A  will  operate  the  equipment.  The  hourly 
rate  for  this  Work  Center  is  $17.31  per  hour  [2].  The  standard  work  week 
is  four,  ten  hour  days.  The  labor  cost  for  the  operation  of  the  Ivadizer 
is  as  follows: 

Labor  Cost  =  (4  employees) (187  Days) (10  Hrs/day) ($17 . 31/hr) 

=  $  129,479  per  year 


Preventive  maintenance  and  operator  maintenance  must  be  performed  monthly 
and  can  be  performed  at  the  same  time.  These  costs  are  calculated  as 
follows: 

Operator  Maintenance  Cost  =  (4  employees) (12  Days/yr) (10  hrs/day) 

($17. 31/hr) 

=  $  8,309  per  year 

Preventive  maintenance  shall  be  performed  by  PM  Section  1,  Work  Center 
3QE00,  and  the  labor  rate  is  $17.44  per  hour  [2].  The  supervisor  estimates 
that  240  manhours  per  year  will  be  required  for  preventive  maintenance 
[11].  The  crucibles  required  to  vaporize  the  aluminum  wire  are  expendable 
and  require  monthly  replacement  (or  every  80  cycles)  [13].  Since  a  monthly 
PM  will  be  performed,  the  crucibles  will  be  replaced  each  month.  The 
Ivadizer  has  7  crucibles  and  the  replacement  cost  is  $25.00  each  [13]. 
Therefore,  the  maintenance  and  repair  cost  is  calculated  as  follows: 

Maintenance  Labor  =  (240  hrs/yr) ($17. 44/hr) 

=  $  4,186  per  year 

Crucible  Cost  =  (12  PMs/yr) (7  crucibles/PM) ($25 . 00  each) 

=  $  2,100  per  year 

Total  Maintenance  Cost  =  ($4,186/yr  +  $2,100/yr) 

=  $  6,286  per  year 

Operating  Costs  include  utilities,  aluminum  wire,  and  arqon  qas  costs. 
Electricity  costs  $0.05  per  KW*hr  [7].  The  equipment  requires  480  volts  at 
200  amps  for  one  hour  during  each  cycle,  and  the  Ivadizer  is  80%  efficient 
on  power  usage  [13].  Therefore,  the  utility  cost  is  calculated  as  follows: 

Utility  Cost  =  (480  Volts) (200  Amperes) (1  Watt /vo It *ampere) (1/0.80) 

(IKW/IOOO  Watt) ($0 . 05/KW*hr) (748  cycles/yr) (1  hr/cycle) 

=  $  4,488  per  year 

The  Ivadizer  consumes  aluminum  wire  at  a  rate  of  1.2  pounds  per  cycle,  and 
the  wire  costs  $6.00  per  pound  [13].  The  wire  cost  is  calculated  as 
follows: 
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wire  Cost  =  (1.2  Ibs/cycle) (748  cycles/yr) ($6 . 00/lb) 

=  $  5,386  per  year 

Argon  gas  is  used  to  purge  the  vacuum  chamber  of  impurities  and  also  acts 
as  an  electron  transfer  media  during  discharge  cleaning  and  aluminum 
coating.  One  and  a  half  cubic  feet  of  argon  gas  is  required  for  each  cycle 
[13].  Argon  is  purchased  in  bulk  at  the  Depot  and  costs  $1.65  per  gallon 
(liquid)  [14].  The  equivalent  volume  in  standard  cubic  feet  (SCF)  is  112.4 
SCF  per  gallon  for  the  depot  storage  tank  [14].  The  argon  gas  cost  is 
calculated  as  follows: 

Argon  Cost  =  (1.5  cubic  ft/cycle) (748  cycles/yr) ($1. 65/gal) 

(1  gal/ 112. 4  cubic  ft) 

=  $  16  per  year 


c.  Total  Recurring  Costs 

OPERATOR  LABOR 
OPERATOR  MAINTENANCE 
MAINTENANCE  &  REPAIR  ' 
UTILITY  COST 
ALUMINUM  WIRE 
ARGON  GAS 

TOTAL 


Alternative  2 

$129,479.00  /YR 
$8,309.00  /YR 
;T  $6,286.00  /YR 

$4,488.00  /YR 
$5,386.00  /YR 
$16.00  /YR 


$153,964.00  /YR 


D.  Terminal  Value 

The  terminal  value  of  the  Ivadizer  is  4.48%  of  the  investment  cost  after  a 
20  year  life  [15]. 

Value  after  20  years  =  0.0448  x  $900,000  =  $40,320 
Discounting  this  terminal  value  to  the  present  time  period, 

$40,320  X  .142  =  $5,725 


Using  straight  line  depreciation, 

$900,000  -  $40,320  =  $859,680 
$859,680  /  20  =  $42,984  depreciation/yr 
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BENEFITS  ANALYSIS 


The  benefits  analysis  consists  of  evaluating  alternatives  One  and  Two  in 
the  following  categories:  reduction  of  landfill  liability,  corrosion 
protection,  conservation  of  water,  and  employee  safety. 


Lshdf ill  Liability  —  The  degree  to  which  each  alternative 
IS  able  to  decrease  liability  of  chemical  disposal  in  public  landfills. 

a.  Alternative  One.  The  current  process  generates  8,673  pounds  of 
cadmium  sludge  each  year  which  is  disposed  of  in  a  landfill.  The 
Environmental  Protection  Agency's  policy  on  land  disposal  is  as 
follows;  The  waste  generator  is  responsible  for  the  material  from 
"Cradle  to  Grave."  This  means  that  even  though  the  Depot  has  paid  for 
the  disposal  of  the  waste,  if  a  problem  in  the  landfill  results  in 
contamination  of  the  environment,  the  Depot  is  liable  for  the  cleanup. 

b.  Alternative  Two.  This  process  generates  zero  waste  for  disposal  in 
a  landfill.  Therefore,  the  Depot  would  have  no  liability  in  case  of 
contamination . 


2.  Corrosion  Pi^otection  -  The  degree  to  which  each  alternative  is  able  to 
provide  corrosion  protection  for  the  part. 

Alternative  One.  Cadmium  plating  is  the  specified  coating  for 
protection  of  steels  in  corrosive  atmospheres.  Cadmium  meets  the 
American  Society  of  Testing  Materials  (ASTM)  Standard  B117,  salt  spray 
test  for  corrosion.  However,  it  does  sacrifice  itself  and  corrode. 

b.  Alternative  Two.  Ion  vapor  deposition  of  aluminum  provides  a  far 
superior  coating  than  cadmium  when  tested  under  the  same  conditions. 
Aluminum  develops  a  protective  oxide  film  on  its  surface  which 
effectively  retards  corrosion,  making  it  superior  to  cadmium. 


^ •  ConseryatioB  of  Water  —  The  degree  to  which  each  alternative  is  able  to 
conserve  water. 

a.  Alternative  One.  This  alternative  consumes  water  at  a  rate  of  six 
gallons  per  minute  or  3,000,000  gallons  per  year.  This  water  goes  down 
the  dram  and  must  be  treated  and  replaced. 

b.  Alternative  Two.  The  Ivadizer  uses  water  to  cool  the  coating 
chamber.  This  water  is  contained  in  a  closed  loop  chilling  system. 
Therefore,  there  is  no  water  consumed  with  this  process. 
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4. 


Employee  Safety  -  The  degree  which  each  alternative  provides  a  safe 
working  environment  for  the  employee. 

a.  Alternative  One.  Cadmium  plating  is  performed  in  a  tank  containing 
caustic  and  sodium  cyanide,  a  poison.  The  cyanide  can  be  absorbed 
through  the  skin  or  inhaled  in  the  form  of  hydrogen  cyanide  gas. 

b.  Alternative  Two.  Ion  vapor  deposition  of  aluminum  is  performed 
inside  a  vacuum  chamber.  Aluminum  metal  is  vaporized  and  ionized  to 
have  a  positive  charge.  Argon  gas  is  used  to  transfer  the  aluminum 
ions  to  the  part.  Both  argon  and  aluminum  are  non  hazardous  to  the 
employee  and  the  environment. 
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Solvent  Distillation  Systems 

Hazardous  Waste  Minimization  Incentive  Awards 
Program 


(SCRAPED  SERIES) 


DISTILLATION  UNIT 


Effective  Date: 
February  15,  1988 
Revised;  3/1/90 


GENERAL  SERVICES  ADMINISTRATION 
#GS-OOF-O5802 
Modification  No.  1 

DISCOUNTED  PRICE  SHEET 


MODEL  SCR  -  OIL  HEATED 


*  ^entities  of  three  or  more,  please  contact  factory  for 

additional  discount.  ^ 


Model 


SCR-150 


SCR-250 

SCR-350 


SCR-450 


Model 

^  SCR-150SP 


SCR-350SP 

SCR-450SP 


OPTIONS 

NOTE: 


Boiler  Size 
45  Gallons 
100  Gallons 
200  Gallons 
300  Gallons 


Rate 


10-15 


30-45 


50-65 


75-85 


MODEL  SCR  -  STEAM  HEATED  -  ASME  Steam  Jacket 
Boiler  Size  Rate-GPH  Steam-PPH 


45  Gallons 


^  SCR-250SP  1C  Gallons 


200  Gallons 
300  Gallons 


Rate-GPH 

20-24 

40-50 

65-75 


85-95 


GSA 

Disc.  Price 
$33,670 
42,227 
49,627 
60,865 


GSA 

Disc.  Price 
$36,168 
41,995 
50,043 
63,548 


f  #AF 


Options  #AF,  #BF,  #AP,  #AC,  #V-10,  #V-60,  and 
#V-175  MUST  use  the  "Options''  (#OCP)  Control  Panel 
or  the  "Thermal  Display"  (#TDP)  Control  Panel. 

Make  the  necessary  control  adder  when  supplying 
one  or  more  cf  these  options. 

Deluxe  Auto  Fill  includes:  Electronic  Level 
Probe;  Electric  Subpanel  #1;  Pneumatic  Feed 
Valve;  Pneumatic  Feed  Pump;  SS  Hose  . 


2,692.00 
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General  Services  Administration 
#GS-OOF-O5802 

Discounted  Price  Sheet  -  Model  SCR 
Page  Two 


Options  (continued) 

#BF  Base  Feed  &  Level  Control:  Same  as  #AF  Option 

except  it  does  not  include  Pneumatic  Pump  nor 


Flexible  Hose  .  2,045.00 

CT  Cycle  Complete  Timer  -  Shuts  system  off  after 

preset  time  (field  setable)  .  232.00 


UL  UL  Label  attached  to  the  Control  Panel  (NOTE:  Only 

available  with  "Theirmal  Display"  Control  Panel)  ....  199.00 

#AP  Annunciator _ Panel  Package  includes:  Red  Alarm 

Lights,  Audible  Alarm  and  Reset  Button  in  Main 


Panel.  Alarm  functions  are:  low  oil  level 
(except  SC-25W) ,  low  coolant  flow,  high  oil 
temperature,  and  high  condenser  outlet 

temperature . .  2,220.00 

ifSS  Vapor  Temperature  Safety  Shut  Off  includes- 

Temperature  Sensor,  Temperature  Meter,  and 

Control  Logic  .  727.00 

fAW  Auto  Water  Controller  includes:  Automatic 

Pneumatic  Water  Control  Valve  and  necessary 
controls  (Automatically  turns  water  on-off 

during  operation)  .  870.00 

fEB  Elevated  Base  (SC-50  -  200)  Ring  base  for 

discharge  to  drum  . .  629.00 

rEP  Elevated  Platform:  Provides  Ladder,  Handrails 

and  Standing  Space  on  both  sides  of  unit 

(Discharge  to  drum)  .  1,712.00 

■AC  Auto  Cooldown  Package  includes:  Pump;  Heat 

Exchanger;  Piping;  Solenoid;  and  necessary 

control  logic  (For  SC-50,  SC-100  &  SC-200)  3,312.00 


■GL  Glycol  Loop  Cooling  System  including;  Remote 

Air  Cooled  Unit  with  Free  Standing  Air  Coil ; 

Fan  with  TEFC  Motor;  Expansion  Tank;  Circulating 
Pump;  and  all  necessary  starters  and  control 

logic  (For  SC-25,  SC-50  &  SC-100)  .  2,590.00 
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General  Services  Administration 
#GS-OOF-O5802 

Discounted  Price  Sheet  -  Model  SCR 
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Options  Ccontinued) 

fDF-55  Drum  Fill  Package  consists  of:  Flexible  Hose 
from  Condenser  to  Drum;  Quick  Coupler;  2” 

Bung  Hole  Adapter  with  Drop  Pipe,  Anti-Syphon 
Built— in  Handle;  and  a  UL  Approved 
Flame  Arrester . 

Control  Panel  Options  (SC-25.  SC-50  &  SC-100  Onlv^ 

#DTR  Digital  Temperature  Readouts  on  ETC's  for  Oil 

Jacket  and  Vapor  Temperature  .  333  0^ 

#0CP  "Options"  Control  Panel  with  digital  temperature 
readouts  (can  be  used  when  #AF,  #AP,  #AC,  #V-10, 

TrV-60,  or  ,rV-l75  are  required  in  lieu  of  "Thermal" 

Display  Panel) . . . 

#TDP  "Thermal  Display"  Panel  complete  with  power' 

disconnect  switch.  (Can  be  used  with  any  -options 
package.  Only  panel  that  can  carry  UL  Label.)  .  .  .  i,342.0( 

Vacuum  Options 

#V-10B  Base  Vacuum  Package  includes;  Vacuum  Pump; 

5  Gallon  Stainless  Steel  Cooling  Tank; 

Cooling  Loop  Heat  Exchanger;  Base;  Vacuum 

Gage;  and  Electric  Controls . .  .  ^  nr 

(NOTE:  Seal  Cooling  Loop  Package  may  be  •  »  • 

deducted  at  $700.00.) 

fV-60  Deluxe  Vacuum  System  includes:  Vacuum 

Pump;  60  Gallon  Stainless  Steel  Receiver; 

Transfer  Pump;  Vacuum  Gage;  and  Electric 

Controls  (Seal  Cooling  Loop  not  included)  .  5,097.0( 

#V-175  Deluxe  Vacuum  System  includes:  Vacuum 

Pump;  175  Gallon  Stainless  Steel  Receiver; 

Transfer  Pump;  Vacuum  Gage;  and  Electric 

Controls  (Seal  Cooling  Loop  not  included)  .  5,578.00 

Suffix  Seal  Cooling  Loop  Package  (For  V-60  &  V-175)  .  990. 0( 


Form  F/020B 


General  Services  Administration 
#GS-OOF-O5802 

Discounted  Price  Sheet  -  Model  SCR 
Page  Four 


Vacuum  Options  (continued) 

Suffix  Adder  for  Stainless  Steel  Vacuum  Pump  (To 
S  be  utilized  on  corrosive  solvents;  For 

V-10,  V-60  &  V-175) .  1,945.00 


Tank  Options 

#DST-  Contaminated  Solvent  Day  Tank;  175  Gallon; 


175  Carbon  Steel  Construction  with  Level 

Controls;  and  Logic  Controls  .  2,760.00 

-#DST-  Contaminated  Solvent  Day  Tank;  300  Gallon; 

300  Carbon  Steel  Construction  with  Level 

Controls;  and  Logic  Controls  .  .  .  3,044.00 

#CST-  Clean  Solvent  Tank;  60  Gallon;  Stainless 
60  Steel  Construction;  Level  Controls; 

Diaphragm  Transfer  Pump;  Sight  Glass; 

and  Control  Logic  .  2,724.00 

#CST-  Clean  Solvent  Tank;  175  Gallon;  Stainless 

175  Steel  Construction;  Level  Controls; 

Diaphragm  Transfer  Pump;  Sight  Glass; 

and  Control  Logic  .  5,032.00 

'rfCST-  Clean  Solvent  Tank;  300  Gallon;  Stainless 

300  Steel  Construction;  Level  Controls; 

Diaphragm  Transfer  Pump;  Sight  Glass; 

and  Control  Logic  .  7,715.00 


Tank  Port  Options 

Clean-Out  Ports,  Bolted  with  Blind  Flange 

Five  Inch  (5")  Port .  324.00 

Eight  Inch  (8")  Port .  426.00 

Twelve  Inch  (12")  Port  .  537.00 

Ten  Inch _ (10")  Quick  Top  Opening  Port  with 

Center  Wing  Nut  and  Teflon  0-Ring  .  417.00 
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Product  Bulletin:  Model  SCR  Series  Units 


The  Unit  combines  features 
of  both  the  SC  and  LSR  Series  Units. 

The  Unit  combines  features  of  both  the  SC  and  LSR  Series  Units. 

The  SCR  series  distillation  units  incorporate  the  patented  rotating 
scraper  blade  assembly  similar  to  that  used  in  the  LSR  scraped 
series  units  coupled  with  the  control  design  of  the  SC  series 
units.  These  units  can  be  either  hot  oil  jacketed,  electrically 
heated,  or  steam  jacketed.  These  latter  units  utilize  an  ASME 
coded  steam  jacket. 

The  continual  scraping  of  the  heat  transfer  surface  assures  op¬ 
timum  heat  transfer  efficiency  and  a  constant  output  rate.  The 
external  blade  adjustment  optimizes  the  distillation  uptime.  This 
eliminates  the  need  to  enter  the  vessel  for  blade  adjustment. 

This  patented  rotating  scraper  assembly  keeps  the  heat  transfer 
surface  clean,  dislodging  solids  from  the  sidewalls,  and  allowing 
their  accumulation  In  the  bottom  of  the  vessel. 

High  particle  laden  solvent  with  solids  content  up  to  50  percent 
can  be  distilled  without  fouling  the  heat  transfer  surface,  or 
significantly  reducing  the  output  capacity.  SCR  units  are  elevated 
to  allow  direct  discharge  of  residue  into  55  gallon  drums  for 
disposal.  I 


DIM. 

(approx.) 

“B” 

VENT 


'  Model  No. 


SCR‘150 

5-0*’ 

9-0^^ 

4-6^^ 

3/4^’ 

I 


SCR-250 

lO’-O’^ 

3/4^* 

I  1/2” 


SCR*350 

6-0^* 

1  1  -0*^ 
5-7’^ 
I” 

3  ’ 


SCR-450 
7 -O  ’ 
7-0^’ 
12^-0’’ 
6-5’’ 
1” 

3” 


Oil  Fill/ 
Breather 


•*C"  Height 


Vent 

X 

A  ^Rupture 
M/  Disc 


■”11  "ll 


1  Sludge 
Residue  Drurr 


i  i 


-Quick  Opening 
Access  Port 


Clean  Solvent 
Outlet 


-D"  Height 


Vapor 
^  \  Sensor 

_ <5 

1  Cooling  water 
f  Return  ’•£*' 


I  Cooling  Water 
Supply  *‘E" 


Oil  Sensor 


1  **  Dirty  Solvent 
Feed 


Observation  Port  ^ 

1  ”  Quench  *7 
Water 


Technical  Descriotions 
Loading  Capacity  Gallons 
Nominal  Hourly  Distallation  Rate 
Heating  BTU 

Cooling  v-ater  Consumption  @  40**  A  T 
Power  Rating  (SteamI 
Power  Rating  (Electric) 
installation  Area  Required 


9  KW 
20  Sq.  Ft. 


SCR  t  so  SP 

SCR-250 

SCR.250  SP 

SCR-350 

SCR-350  SP 

SCR-450 

SCR-450  SP 

45 

100 

100 

200 

2o: 

i  300 

300 

18-20 

30-40 

40-50 

55-65 

'  65-75 

75-85 

85-95 

55.000 

123,000 

135,000 

153,000 

j  200.000 

256.000 

270.000 

3GPM 

5GPM 

7GPM  -  ‘ 

9GPM 

10GPM 

12GPM 

14GPM 

60  PPH 

— 

145  PPH 

— 

215  PP“ 

— 

290  PPH 

- 

36  KW 

- 

45  KW 

- 

75  KW 

- 

20  Sc.  Ft. 

20  Sq.  Ft. 

20  Sq.  Ft. 

28  Sq.  Ft. 

28  Sq.  Ft. 

38  Sq.  Ft. 

38  Sq.  Ft. 
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Progressive  Recovery,  fnc. 


Progressive 
Recoveiy,  Inc. 
...pioneer, 
innovator  of 
solvent  recovery 
systems  — 
and  more 


Indi'criminate  dumping. 
Polluted  landfills.  Contaminated 
ground  water.  Potentially  danger¬ 
ous  storage.  Toxic  fumes.  Air 


pollution.  Employee  injury . . .  All 
part  of  the  familiar  vocabulary  of 
environmental  pollution.  As  the 
problem  grows,  so  do  the  concerns 
that  accompany  it.  Add  to  that  list 
“mounting  costs,  tighter  regula¬ 
tions,  and  generator  liability;"  and 
the  picture  comes  into  sharper 
focus. 

More  than  mere  rhetoric,  these  are 
the  persistant,  costly  problems  you 
confront  routinely  —  problems 
that  require  expert  and  often 
unique  solutions.  PRI  has  been 
helping  solve  such  problems  for 
over  a  decade. 


The  PRI  System 

PRI  is  an  acknowledged  industry 
leader  in  the  design,  engineering, 
manufacture,  and  installation  of 
solvpt  recovery  systems.  The  PRI 
liquid  system  —  a  sophisticated, 
efficient,  distillation  process  — 
converts  solvent  streams  contami¬ 
nated  with  inks,  pigments,  resins, 
and  other  contaminated  solvent 
solutions  into  reusable  products. 

PRI  vapor  systems  reflect  a  unique 
technological  advancement  in 
recovery.  The  concept  and  design 
provides  the  user  with  maximum 
emission  control. 


•  Meet  air  emission  standards. 


The  reclaimed  solvent  purity  or 
separation  can  be  attained  to  meet 
your  exact  requirements. 

Our  man¬ 
ufacturing 
facilities  are 
located 
near  St. 

V- ; V  Louis,  Mo. 

There,  we 

build  recovery  system  units  in  stict 
compliance  with  all  applicable 
codes.  Fabrication  and  assembly 
are  scrupulously  monitored  to 
assure  on-time  delivery  of  the 
highest  possible  quality  systems. 
We  use  reliable,  industry-tested 
components  in  all  of  our  units, 
which  are  100  percent  tested  for 
pressure  containiment,  safety 
functions,  and  back-up  system 
performance. 

Because  system  and  installation 
requirements  vary  from  one  cus¬ 
tomer  to  the  next,  PRI  will  custom 
design  and  fabricate  a  recovery 
system  to  your  exact  needs.  Wfe  can 
also  modify  standard  units  quickly 
and  economically. 


With  a  PRI  recovery 
system,  you  will: 

•  Eliminate  or  substantially  re¬ 
duce  hazardous  waste  disposal 
costs. 

•  Eliminate  or  minimize  potential 
long-term  liability  from  hazard¬ 
ous  waste  disposal  or  employee 
contact. 

•  Decrease  storage  of  hazardous 
materials  on  site. 

•  Realize  a  rapid  return  on  your 
investment  in  capital  equip¬ 
ment. 
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•  Save  production  costs  by  recyl- 
ing  reclaimed  solvents. 

•  Be  exempt  from  the  required 
EPA  permit  (Federal  regulation 
40,  part  261.6). 

•  Be  assured  that  reclaimed  sol¬ 
vents  are  free  of  outside  contami¬ 
nation. 

The  PRI  Advantage 

Our  top-flight  team  of  customer- 
driven  engineers,  scientists,  and 
technicians  combines  years  of 
experience  and  expertise  in  diag¬ 
nosing  and  solving  complex  solvent 
vvaste  and  emission  problems. 
Going  far  beyond  a  consulting  role 
or  that  of  equipment  supplier,  PRI 
provides  a  total  system  solution  to 
every  problem. 

Equipped  to  handle  every  facet  of 
the  system  —  from  design  to 
installation  of  state-of-the-art 
equipment  —  we  are  dedicated  to 
customer  service,  product  quality, 
and  creative  sblutions  to  your 
solvent  pollution  problems. 

Looking  Ahead 

PRI,  long  considered  an  innovator 
in  this  rapidly  growing  technology, 
believes  that  frie  future  of  our 
company  will  depend  on  the  excel¬ 
lence  of  our  products  and  our 
people.  In  the  years  ahead,  we  will 
continue  to  serve  our  clients 
through  customized  engineering, 
original  solutions  to  your  prob¬ 
lems,  quality  equipment,  and 
timely  response  and  support. 


A  history 

'  !Vt  ■ 
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that  red 
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disposal 

costs. 


i' 


Research  and 
Engineering... 
to  analyze  me 
problem  and 
design  the 
solution. 


W  PRI’s  engineering  and  research 
department  gives  you  single  source 
responsibility  when  you  have  a 
problem  with  solvent-laden  liquid 
or  air  streams.  With  our  chemical, 
electrical,  and  mechanical  en¬ 
gineering  expertise  all  under  one 

customized 
solution  to 
your  prob- 


Our  Chemi¬ 
cal  Separa¬ 
tions  divi¬ 
sion  can  assess  the  nature  and 
general  scope  of  your  hazardous 
waste  situation  through  the  broad 
spectrum  of  chemical  analysis, 


laboratory'  bench  testing,  and  pilot 
plant  testing.  By  analyzing  a  waste 
stream,  we  are  able  to  clearly 
diagnose  your  problem,  formulate 
a  solution,  and  prescribe  a  precise 
system  concept  to  meet  your  needs. 

The  Electrical  and  Mechanical 
groups  take  it  from  there.  Our 
mechanical  engineers  bring  years 
of  experience  in  applying  mechani¬ 
cal  systems  to  hazardous  waste 
problems  to  the  job  of  converting 
system  concepts  into  reliable 
products. 

Our  electrical  engineers  play  a 
two-fold  role:  First,  they  design  a 
safe  and  reliable  control  logic:  and, 
second,  they  ensure  the  reliability 
and  safety  of  the  operational  con¬ 
trol  system  through  utilization  of 
high-quality  electrical  compo¬ 
nents. 

Together,  both  mechanical  and 
electrical  engineers  meet  with 
clients  to  determine  that  our  total 
systems  approach  complies  with 
prescribed  specifications. 


PRTs  engineering  and  research 
work  hand-in-glove  with  each 
other  in  such  problem-solving 
situations.  If  our  team  of  profes¬ 
sionals  determines  that  standard 


PRI-VAC  2000 
means  solvent 
waste  generators 
can  get  delisted. 

tw  As  a  generator  of  hazardous 
waste,  you  face  a  two-pronged 
challenge:  (1)  the  federal  and  state 
regulations  that  are  constantly 
lowering  tolerated  solvent  levels; 
and  (2)  your  own  liability,  despite 
your  most  stringent  of  precautions. 
PRI-VAC  2000  is  a  revolutionar\’ 
recovery  system  that  eliminates 
solvent  content  and  delists  the 
waste  for  disposal  in  normal, 
readily-available,  solid  waste  land¬ 
fills. 

PRI-\AC  2000  combines  PRPs 
solvent  recovery  expertise  with 


McDonnell  Douglas  Corporation’s 
specially  licensed,  “space-age 


technology.”  This  unique  system 
incorporates  conventional  heating 
and  microwave  sources  to  remove 
solvent  content  to  delisting  levels. 


Solvent  recovery  units  range  in  size 
from  small  and  medium  applica¬ 
tions  to  those  that  meet  large  scale 
demands.  PRIs  series  LSR,  for 
example,  is  capable  of  processing 
up  to  300  gallons  per  hour. 

Serving  industries  ranging  from 
paint  and  publishing  to  metal 
fabricating  and  aircraft  manufac¬ 
turing,  the  configuration  of  every 
PRI-V\C  2000  system  is  project-spe¬ 
cific.  All  control  panels  are  designed 
and  manufactured  by  PRI.  System 
programming,  protective  devices, 
and  modular 
panels  for  “add¬ 
ons”  are  stan¬ 
dard  features. 

You  Benefit 
From: 

•  R&D  that  has 
established  : 
leading  edge  ' 
technology  in  the  solvent 
recovery  industry. 
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The  PRI  Advantage 


The  PRI-VAC  system  can  be  used 
for  the  reduction  of  solvent-laden 
hazardous  waste,  the  creation  of  a 
recyclable  product,  and  the  actual 
delisting  of  the  residue. 

These  unique 
capabilities 
of  the  system 
are  specifi- 


Manufacturing... 
from  electronics 
to  welding, 
in-house  control 
assures  quality. 


cutting,  metal  forming,  fabrica¬ 
tion,  component  assembly,  and 
final  equipment  trim/painting. 


Each  of  these  varied  facets  of  the 
manufacturing  process  are  closely 
monitored  to  meet  strict  quality 
standards. 


Alter  \ 


AiLer  we  nav 


In  producing  the  final  system 


each  control  panel  to  match 
sophisticated  requirements  oi 
system.  The  final  system  goe! 
through  a  testing  program  tc 
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Laboratory  (U.L.)  stamp  of  ap¬ 
proval.  These  two  approvals  provide 
an  authorative  third  part\'  assur¬ 
ance  of  all  design,  fabrication,  and 
testing. 

You  Benefit  From: 

•  Single  source  responsibility  for 
engineering  and  manufacturing. 

•  Compatibility  of  the  final  pro¬ 
duct  with  system  design. 


Verification  of  manufacturing 
compliance  with  specifications 
by  scheduled  customer  visits. 

A.S.M.E.  and  U.L.  inspection, 
which  protects  product  quality. 

A  manufactured  product  that 
completely  solves  your  hazard¬ 
ous  waste  problem. 
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The  PRI  Advantage 

Some  manufacturers  offer  portions 
of  what  PRI  provides,  but  no  one 
can  offer  you  the  entire  package. 
PRI  is  unique  in  our  complete 
system  approach  to  manufacturing 
and  our  guarantee  of  three  approv¬ 
als — American  Society  of  Mechan¬ 
ical  Engineers,  Undenvriters 
Laboratories  and  “you'"  the  client. 


You  Benefit  From: 

•  Fast,  reliable  installation  by  the 
designer  and  manufacturer  of 
your  system. 

•  Proper  interface  of  components 
by  expert  installers. 

•  Custom  service  by  knowledge¬ 
able  PRI  personnel. 

•  Aone-yearwarrant\’ on  materials 
and  workmanship. 
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The  PRI  Advantage 

Based  on  our  long  experience  and 
expertise  with  flammable  vapors 
and  our  utilization  of  standard 
codes  and  accepted  practices,  we 
are  able  to  guarantee  safe,  practical, 
and  insurable  installation  of  any 
PRI  system.  Our  installation  will 
pass  third-party  approval  for  insur¬ 
ance  and  regulatory  purposes. 

Your  system's  operation  and  stan¬ 
dard  procedures  are  fully  explained 
and  demonstrated  by  a  PRI  field 
engineer.  His  thorough  under¬ 
standing  of  your  system  provides 
your  operators  with  a  clear  knowl¬ 
edge  of  procedures.  Additionally, 
each  PRI  system  is  installed  with  a 
fully  documented  operational 


Our  trained,  efficient  personnel 
will  install  and  start-up  your 
system  properly — the  first  time.  We 
assume  responsibility  for  complete 
system  installation  and  flawless 
operation  of  your  PRI  pollution 
control  system. 


No 

installati 
is 

without 
individua 
oper 
mam 
operator 
instr  " 
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Progressive  Recomog;  loc:. 
1020  Kortfa  Ji^laxeet 
Columbia,  IL  62236 
(618)  281-7196 
FAX:  (618)  281^30 


NOMINATION  OF 

RED  RIVER  ARMY  DEPOT 


SEORETARY  OF  THE  ARMY 
HAZARDOUS  WASTE  MINIMIZATION 
INCENTIVE  AWARDS  PROGRAM 


FEBRUARY  1992 


NOMINATION  OF  RED  RIVER  ARMY  DEPOT 

SECRETARY  OF  THE  ARMY  HAZARDOUS  WASTE  MINIMIZATION 
INCENTIVE  AWARDS  PROGRAM 


I .  INTRODUCTION 

A.  Mission/Population:  Red  River  Army  Depot  is  an 

installation  of  AMC's  Depot  System _ Command .  Including 

'  anoroximately  4,703  civilians  and  28  active  duty  _ 
military  personnel  are  employed.  The  installation,  located  in 
Northeast  Texas  18  miles  west  of  Texarkana,  has  approximately 
1,400  buildings  totaling  nearly  8  million  square  feet. 

Historically,  Red  River  has  been  the  only  depot  with 
three  major  missions.  The  General  Supply  mission  became  a 
tenant  as  part  of  Defense  Logistics  Agency  on  1  October  91. 
Seven  of  the  eleven  -ONUS  divisions  and  an  eighteen  state  area 
a?e  supported  by  the  Area  Oriented  Depot  supply  operation. 

—  Approximately  8,000  of  Red  River's  19,081  acres  are 
utilized  for  ammunition  storage  and  renovation.  Red  River  is 
the  single  source  for  HAWK  missile  certified  round  assembly 
opLIii^ns.  Readiness  monitoring  of  the 

aLther  special  mission.  (Red  River  was  notified  that- the 
first  SCUD  intercept  in  Israel  during  Desert  Storm  was  by 
PATRIOT  bearing  a  Red  River  logo  sticker.) 

Both  the  Amuunition  activity  and  the  third  major 
mission,  Maintenance,  are  involved 

svstems  Chaparral  facilities  and  equipment  at  RRADinciuae 
millions  of  dollars  worth  not  duplicated  elsewhere 
A^my  Another  unique  mission  is  Maintenance  support  to  field 
units  for  the  Cobra  attack  helicopter  armament  subsystem. 

For  the  past  fourteen  years,  the  primary  Maintenance 
mission  of  Red  River  Army  Depot  has  been  the  total 

overhaul/rebuild/configuration  conversion  of  light  track 

?Ihicles  including  the  entire  M113  family  of  vehicles.  We 
al2o  overhaul  the  M2  and  M3  Bradley  Fighting  Vehicle  System. 
(More  than  160  Red  River  civilian  employees  were  sent  to 
iSuSwS?  Asia  during  Operation  Desert  3?^^^ )■ 

these  were  involved  with  maintenance  support  of  the  Bradley.) 

Rebuild  of  light  tracked  vehicles  is 

S;irS?on"  "iSJ^e^hicle^'SrS  dL^sSSblS'to  the  bare  hull, 

from  tracks  and  roadwheels,  which  are  then  cleaned  to  receive 
neS  vScanLed  rubber  wear  surfaces.  When  the  hulls  and 
components  are  restored  to  like-new  condition  they  are 
reassembled  and  the  vehicles  returned  to  field  units. 
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the  vehiclBS  are  reconfigured  and  made  literally  better  than 
neS.  Savings  over  new  procurement  are  measured  in  hundreds  of 
thousands  of  dollars  per  vehicle;  unit  savings  on  rebuild  of 
Bradleyfmay  be  measurable  in  millions.  Red  River  rebuilds 
,i+-  1  900  tracked  vehicles  each  year.  Besides  local  shop 
report;  the  huge  and  unique  Rubber  Products  facility  rebuilds 
Other  track  and  roadwheels  for  the  entire  Army. 

Between  the  first  steps  of  disassembly  and  the  shipping, 
nt  a  like-new  rebuilt  vehicle,  there  are  many  potential 
pollution  hazards.  -Paint  stripping  involves  dangerous 
Solvents,  contamination  of  blast  cleaning  media  (e.g.,  silica 
Sand^  and  the  removed  paint.  Metal  surface  refinishing 
removes  heavy  metal  coatings;  recoating/replating  may  also  be 
required.  ‘  Degreasing  of  mechanical  components  generates  waste 
llllsl  and  di?t,  and  also  involves  hazardous  cleaning 
SSLS  anf  solvents.  Breaking  the  bond  of  r^ber  and  steel 
with  heat  generates  smoke,  particulate  matter,  ana 
hydrocarbons;  the  worn  rubber  removed  is  nonbiodegradable . 

R  Changes  in  Mission:  The  main  change  during  1991, 
administrative  transfer  ot  tne  General  Supply  mission  to 
Defense  Logistics  Agency,  had  no  practical  effect  on 
Environmental'- Management  Slating 

provided  to  the  new  tenant  organization  and  hazards  relating 
to  the  Supply  Mission  remain  the  same. 

During  late  1990  and  January-February  1991,  a  surge  in 
vohiclSSnS  other  shipping  activity  increased  associated  waste 
generation.  For  example,  painting 
Slor  generated  wastes  associated  with  paint. 

cji.  manv  retrograde  vehicles  have  been  received,  outside 

storage  facilities  are  overflowing  and  temporary  parking  lots 
have  been  created.  This  has  resulted  in  increased  quantities 
L  LsL  fuel,  crankcase  oil,  and  antifreeze  The  above 
factors  however,  ■  only  represent  unusual  workload 
JlScLLions.  Tiere  have  been  no  basic  or  quantum  changes  in 
mission  affecting  hazardous  waste  generation. 

C.  organization  and  Staffing  The 
management  activity  is  part  of  the  Directorate  of 

sk^Management  which  was  created  effective  1  Jan  91.  The 
Di?ecS?  who  also  serves  as  chief  of  the  Environmental 
Management  Division,  reports  directly  to  the 
Commander.  Even  though  three  engineers  were  added  to  ^he 
staff  during  CY  1991,  the  activity  remains  one  of  the  smallest 
environmentll  management  organizations 

command.  Further  modest  ^^.^jj^^i^^i^onmental 

ant-icioated.  An  organization  chart  of  the  Environment 

ManageLnt  Division  is  enclosed,  firJ 

Ld  pritecticn  report  to  the  Director  of  Industrial 
Risk  Management, 
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INSTALLATION  COMMANDER 


Director 

Clerk/Steno 


Mr.  Lonnie  F.  Wright 
Ms.  Neva  Barron 


GM-0819-13 

GS-0318-06, 


t?nvtronmental  management  division 


Supvr  Envir  Engineer 
Management  Assistant 
Clerk 


Mr.  Lonnie  F.  Wright 
Ms .  Kandy  Hirsch 
Ms.  Diana  Waldrep 


GM-0819-13 

GS-0344-07 

GS-0318-05 


gnT.TD  WAS^^  MANAGEMF.NT  BRANCH 


Supvr 

Envir 

Envir 

En'-ir 

Envir 

Motor 

Motor 


Envir  Prot  Spec 
Engineer 
Engineer 
Prot  Spec 
Prot  Asst 
Vehicle  Opr 
Vehicle  Opr 


Terry  L.  Funderburg 
Mr.  Mike  Lockard 
Mr.  Kenny  Irizarry 
Ms.  Renita  G.  Foster 
Ms.  Debbi  K.  Smith 
Mr.  Billy  w.  Tuck 
Mr.  Raven  Lewis 


GS-0028-11 

GS-0819-11 

GS-0819-11 

GS-0028-11 

GS.-0029-06 

WG-5703-06 

WG-5703-06 


a  TP  &  WATT^-g  MANAGFMTTNT  BRANCH 


Supvr  Envir  Prot  Spec 
Envir  Engineer 
Envir  Engineer 
Envir  Prot  Spec 
Envir  Prot  Spec _ 


Ms.  Carol  A.  Gannaway 
Ms.  Donna  R.  Renner 
Mr.  Mark  Crawford 
Vacant 
Vacant 


GS-0029-12 

GS-0819-11 

GS-0819-11 

GS-0028-11 

GS-0028-09 
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tn  the  Environiuental  Management 

An  invaluable  complement ^to^the  En^^.^  Maintenance 

Division  is  the  Enaineering  Division.  This  small 

Directorate's  protessional  Maintenance  engineers, 

group,  with  waste' management  within  Red  River  s 

monitors  hazardous  wast^e  manag  Maintenance 

highest-volume  ^  invaluable  liaison  between  missi 

;SsfS2n?ip  -5  Environmental  Management-  Division. 


2.  background 

A.  ObieciivesZPrior.Attain^ 

Def.nsS  s.?-i-95^r^?lf;f3u5t^n^hazar  Red  River 

by  Fiscal  1992,  compared  j.  since  that  time  has  been 

AiTTuy  Depot’s  average  gene  3f)  with  percent  of  baseline 

O?  baseline  (Reference  Chart, 

being  as  low  as  24. 7-^  hlHiUhed 
in  which  the  goal  was  established. 

B.  FEATURES/ACCOMPLI^^ 

— - -  ~  _  e-i'— _ 3 


j-j  ^  wu  i.  iJ  - - 

1,  contract  obligated  for  ?3^3nd"traoibloJL^^'^After 

removal  of  worn  "bber  from^roa^^h^^^^  implemented, 

permit  issuance,  a  n  m-educe  volatile  emissions  and  ^ 

this  system  hiat-debonding  of  worn  rubber  from  Steel, 

Snfim'SJirinalUons  of  solvent  contaminated  an^^ 

non-contaminatad  waste  rubber  ea^J^^^  roadwheels/tracR  for  the 

River  rubber  products  <=uDDort  It  is  extremely 

®"st”£f™tiv2°^bS"Li  long  bSen  a' volume  generator  of  waste 
?uSb;l  Solvents,  and  other  substances. 

,  «  automated  hazardous  waste  caching  system, ^developed  oy 

Red  River  environmental  and  J^^eks  individual  hazardous 

operational  in  August  •  Qj-igin,  meets  3-year  data  holding 

waste  containers  from  falilitates  compliance  with 

legal  requirements,  and  gr  Y  regulations.  It  has  separate 

hazardous  waste  ^  centers,  location  and  hazard  data 

menus  for  waste  generator  co  ^  data/report  capability  for 

for  the  Fire  Department  development,  other 

Environmental  Management.  Early  in  the  Red  River 

installations  and  ^““^^'"'^J^J^PoSmlSal/Systems  Analyst  team  made 
system.  During  1991,  our  ?  .  tions,  MSC's,  Army  Materiel  _ 

on-site  presentations  at  In  December  91,  they  met  in 

command,  and  DeP^^^^^'^J^JltivSs  from  DA,  USATHAMA,  Construction 
Washington  with  (CERL)  and  Army  Materiel  Command 

Engineering  River  system  is  the  cornerstone 

1Sr‘'urArm;-wiSf  SSndardized  program  bo  bo  implemented  in  CY  1  • 

i"  3  During  1990  and  early  1991  Red  Riv«ccmpl-ted^»^°S®-y""" 

^  test  of  a  process  to  reduce  9®"®batlon  found  that 

'  ^fguids  ?r?m  spent  c-rosion  “ydioxide  bath  extended 

“  fo?irirn  fi.r^arslird“;  or/aowntge  bo^recharge^the^v-- ^ 

U™ld°and°so?inL?rgeneration  by  230,000  pounds  annually.^ 

j  Tr^r'al  tests  Red  River  has  fought 
for  liimlnatfororthJ^fgri^ereni”-  chromate  conversion  coating 
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rAlodizinq)  of  light  tracked  vehicle  hulls  prior  to  application  of 

SSiSid^K^'appJeciaSJe  adhesiL ^Spro^m^nt 

and  only  marginal  enhancement  of  corrosion  resistance  Our 
findinas  generated  controversy.  The  commanding  general  of  AMC 
dSectJd  independent  commercial  testing,  which  began  in  August 

1991.  Phase  1  testing  supported  Red  River  ^  ^  it 

-i-pc-t-ina  is  underway.  If  this  requirement  is  deleted,  it 
SnrJ^SucS  snmll  SrY  Chromate  sludge  generation  by  three  tons, 
^dicfps^Lmel  expoiure  to  oarcinogens,  and  rncrdentally  save 
$181, 4 15 ''per  year.  . 

5  Chlorinated  Solvents  Reduction.  Depot  System  Command 
dasia^aterReS  River  as  the  Center  of  Technical  Excellence  for 

of  chlorinated  solvents  waste  streams-  Such  solvents, 
notably  111  trichloroethane,  are  used  for  cleaning/degreasing 
ihi'cix  group  studied  state-of-the-art  systems  including 
ultrasonic  fluidized  bed,  and  vacuum  degreasing.  High  pressure 
SitiJ  blisi  using  non-toxic  detergents,  was  determined  best  for 
bid  Rivi?-i' needs  (see  pp.  16-19).  The  CG,  Depot  System  Command, 
than  tasked  RRAD  to  quantify  requirements  for  command  wide 
S;L^lS;?ir?whi£wereLtimated^at^94^4^million)^^^^ 

purchase  spec^  ica  expected  to  eliminate  51,000  gallons  of 

ha?a?dJus  waste;  109,000  gallons  of  solvent  consumption,  and 
$656,000  in  operational  costs. 

‘""zlSr'ieS?ci"!n;lla?:d  SSrnSfSanrSSSS  the  optimum 
SiaS  SdiSm  fofSSi";  ieids  (repf'acing  silica  sand)  and  limited 

.ScS?S?iorfoJ"Srne?“;nd“;Sci"irS:inne5:?^?ed  in  final 

usable  fuel,  and  the  donation  saved  disposal  cosi-s  of 
$95,400.  I 

Vr  SUMMARY  Minimization  successes  in  1991  were  primarily 

?S^oiSrrc;!2v:Srwrr^  ?Srfirnda;Sni^;i  d  for  -ama?ic  future 
and  command  waste  minimization  programs. 


^-e-C'Cnr^ 


^  3 
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3 .  ACCOMPLISHMENTS 


A.  Weight  Reduction  in  Hazardous  Waste  Generation  x  100^ 

Lbs:  472.9 

'  ■■ — V 

B .  Percent  reduction  from  previous  year:  1^7 -s 

C.  Techniques  Employed: 

While"  groundwork  was  done  in  1991  for  several  new_ 
technologies,  the  reductions  actually  accomplished  during  the 
year  at  Red  River  Army  Depot  were  primarily  through  better 
management  practices,  training,  recycling,  improved  storage 
facilities,  and  some  workload  fluctuation.  Decreases  in 
bSstin^B^dia  and  of  paint  related  material  are  attributable 
both  to  improved  management  practices  and  decrease  in  worhload. 
Th^s  deorSLe  is  in  tSrn  attributable  to, the  late  19^0  Desert 
Shield  buildup  and  subsequent  reduction  in  painting  for  the 
sake  of  color  change  only. 

Installation  of  a  new  distillation  system  permitted 
recovery  of  .39,740  pounds  of  1,1,1  trichloroethane^  saving  bo 
disposal  and  new  procurement  costs.  When  chlorinated  solven 
use^is  discontinued  upon  water  blast  implementation,  the  still 
will  be  used  for  recovery  of  other  solvents. 

The  automated  tracking  system  described  in  B2  above  was 
certainly  'one  of  the  improved  management  practices  which  helped 
achieve  reduction  and  make  accounting  more  accurate.  Six 
mobile  oil  tanks  were  built,  and  hundreds  of  _ 
suoervisors/employees  given  training  in  handling,  control, 
stream  segregation,  and  other  management  practices  during  the 
via?  K?tiLlar  ;mphasis  was  given  .to  avoidance  of  cross 
Lntamination  of  diesel  fuel  and  crankcase  oil.  Storage 
facilities  at  two  major  collection  sites  improved  to 

???mote  waste  stream  segregation,  and  individual  trained 
employees  were  designated  as  the  exclusive  handlers  or  specific 
items  in  their  cost  centers. 


D.  Cost/Benefit  Economic  Analysis. 

The  following  table  shows  adjusted  comparative  1990-19.9.1  • 

quant  it  iSgLerated,  in  category  order  as  listed  in  the  Annual 

Report. 

1990  1991  •  Difference  in  $ 

REPORT  CATEGORY  Lbs  Gen  Lbs  Gen  —  Saving  Penal — y 

IWTP  Sludge  300,628  34,342  -266,286  $52,026 


,1,1  Trico 


166,086  82,874  -83,212  $56,584 


Safety  Kleen 

470,185 

583,703 

+113,518 

Incl  in 

SVC  Cont 

t 

f 

c 

1 

1 

1 

Ignitables 

60,742 

4,246 

-56,496 

$28,248 

Metal  Finish 

310,024 

316,121 

+6,097 

$2,439 

j 

Paint  Waste 

400, 576 

318, 648 

-81,928 

$40,964 

Blast  Media  1, 

,  111,686 

979,109 

-132,577 

$50,379 

Paint stripping 

41, -370 

62,919 

+21,549 

$6,465 

Activated  Carbon 

0 

135 

+  135 

$135 

Regulated  Oil 

213 , 804 

87 , 940 

-125,864 

$27,690 

Fuel  Filters  . 

0 

8,790 

+  8,790 

$43,950 

Battery  Acids 

4 , 264 

4 , 254 

-10 

$5 

General  Acids 

5,807 

5,037 

-770 

$216 

Photo  Wastes 

1,998 

8,364 

+6,366 

$5,093 

Downgraded  Supply  1/248 
Materials  - - - 


49,039  +47,991  $23,996 

$256,112  $82,073 


E.  copy  of  Installation  Annual  Hazardous  Waste  Report 
included  as  final  appendix,  page  20. 


Waste  Generation/Disposal  Data  for  Last  Five  Yea^: 

p^Mr.PATT-n  PF.PCENT  OF  198  5  BASE 


year  disposed 

1991  2,552,000 

1990  3 , 964 , 962 

1989  1,322,263 

1988  1,569,836 

1987  2,119,936 

1936  3,587,966 

1985  BASELINE: 


generated 

2,545,527 
3 , 018,418 
2,092,263 
1,569,836 
2,119,936 
3 , 587,966 
6,352,893  pounds. 


40% 

47.5% 

32.9% 

24.7% 

33.3% 

56.4  = 
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KestoratloiLASti^  Not  Applical^le. 

.aencle3T-:Fequire-d-^Sp5rts_and^car..^^^^^^_  ^  g 

^I^TIdid^to  Environmental  infrequent. 

relationship  •  ^J:\e  have  the  most  day-to-day  contact  are 

The  agencies  with  whi  .  various  Ariny  higher  ^ 

the  Texas  Water  Coiuinissi  v  *  r^rr  r-pl  ationships  are  maintained. 

jSldq^arters.  ^xcallant  wcrtxnq 

Red  Rivar  “LSSu?  f°r  Ltarpratatlon  of  regulatory 

"rfguISrartrfr^ISvice  on  specific  prcPle.s. 

Through  Red  Ri-J- ‘  "oSSM-"iS  SS?er“!ast 

Standardized  specifications  f  ^  ^^^^inate  unnecessary 

cleaning  equipment,  sand  as  a  blast  medium, 

chromate  conversion  ^oa  automated  hazardous  waste 

and  through  the  exporu  informal  contacts  and  requests 

tracking  ^®„g^'JJciuS2ts  come  from  installations ,  _  our  own 

for  assistance.  commands,  AMC,  and  DA  agencies, 

and  other  major  ^  ^Sl  subject  of  meetings  with 

The  tracking  program  has  been^the  S.  Army 

construction  Engmeeri  g  Agency  personnel,  as  well  as  DA 

^oxic  and  Hazardous  ^^^^J^ji^^^jentatives .  Mr.  Edward  R. 
and  Army  Materiel  Command  been  nominated  for  an 

ilnna,  a  Red  River  engineer  on  chromate  coatings, 

individual  award,  lion  and  other  environmental 

chlorinated  solvent  red  '  a  Panel  at  Wright-Patrerson  r^ir 

to  the  aoint  Depot  Env™nual 

R?o??dar;nd  the  MC  school  of  Engineering  and  Logistics. 


fluidized  bed  technology 

Besides  rebuilding  Aray'^Depot^JeSovates^track 

trS  4e.,perature  f  i=h  f  jgs  -Pber/»e^^  '^^rfolliiluT 

IfeSriraLSrl^.a^ro/J  Iten  c*  ---  ^is 

nitrates.  Method,  used  on  of  the 

?SILheels,  j|^^tth^?L'^lIthS^cutSng  tool, 

raTeS  in  f  iSi^ifna  f  ®  ®- 

!iSS?Tnle°nSi5ii^lu1ine^-eTaIardous  waste  and  ®---- 

Pluidised  bed  s:.stens ,  consist  .of  a  tan^^filled^wloh^gart^^ 

sand.  The  sand  is  '”®'^®  thei"introduced  to  mix  ^*'® 

the  sand  bed.  Natural  gas th^  irdxture  is  ignited  the 

ISSS ;  %'^iBripreads  evenly  across^the^top^^  f 

la-rae  effective  contact  surf  rruicklv  reaches  about  950 

??Ils^"irirSited  tolSiately  ;“rSIcindLy 

ijiSu^nir'inf^Saied^to  coSSstiii!  To 

The  fluidized  bed  system^appears^to^be  bhe^°P-“”j^||^the 

sSndpolntf  of‘pSllu?ion  prevention,  cost  effectiveness,- 
employee  safety. 
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The  following  literature  is  in  reference  to: 

Project#  ProjectTitle 

LP/HV  Paint  Spray  Systems 
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TURBO  SPRAY  SYSTEMS _ 

TURBO-DYNE  IV  (LP.H.V.)  TURBINES 

AS  MANUFACTURED  BY  CAN-AM  ENGINEERED  PRODUCTS,  INC 


WHY  TURBO-SPRAY? 

In  response  to  the  heightened  concern  for  a  reduction  in  overspray  and  solvent  pollution,  coating  manufacturers  have 
developed  an  increasing  number  of  new  coatings  (some  of  which  are  difficult  to  apply  by  spray).  There  is  also  more 
concern  for  worker  safety  from  both  industry  and  government.  The  result  has  been  a  challenge  to  spray  equipment 
manufacturers  to  find  a  better  means  of  complying  with  these  changing  conditions.  Turbo-Spray  Systems  challenged 
these  evolutionary  changes  and  has  met  the  new  spray  requirements  for  spraying  these  surface  coatings,  as  well  as 
spraying  the  old  line  coatings  more  efficiently. 

INTRODUCTION 

Can-Am/Turbo-Spray  Systems  Division  offers  you  the  finest  engineered  (dynamically  balanced)  powerful  turbines  and 
spray  gun  designs  available,  coupled  with  extremely  high  quality  materials,  and  service  which  is  necessary  for  the  North 
American  businessmen’s  demand  for  reliability  and  repeatability. 


Can-Am  offers  you  precision  equipment  that  can  be  installed  as  a  floor  mount,  mobil  orcentrally  piped  wall  mount  system. 
Centrally  piped  systems  can  be  valved  throughout  125  feet  of  your  painting  area. 

Can-Am/Turbo-Spray  Systems  offers  (patent  pending)  spray  guns  especially  designed  to  fit  all  types  of  work  being 
performed.  Comfort  and  balance  were  our  key  considerations  for  either  large  or  small  hand  sizes  of  men  and  women. 
These  industrial  spray  guns  are  specially  designed  to  deliver  High  Volumes  of  heated  air  at  very  Low  Pressures,  which 
enhances  transfer  efficiency.  The  Atomization  of  Solid  and  Metallic  paints  is  achieved  through  the  low  pressure  deliveries 
(2-7  pounds  per  square  inch)  and  high  volume  (60-270  cubic  feet  per  minute)  of  air  delivered  by  the  (patent  pending)  Can- 
Am/Turbo-Spray  Systems  Turbine  system. 

The  Can-Am^urbo-Spray  system  has  also  incorporated  an  all  new  (Patent  Pending)  Dyne-A-Float  silencer  stand.  The 
powerful  Turbo-Dyne  IV  turbine  coupled  with  our  Dyne-A-Float  silencer  stand  produces  decible  readings  below  80DB  at  a 
three  foot  distance.  The  80DB  level  is  well  below  O.S.H.A.  industrial  requirements. 


Heavy-Duty  Mobile  Unit 


Precision 
Manufactured 
Hand  Spray  Guns 
with  Rear  Fan  Controls 


Manual  or  Off-Station  Controlled 
Automatic  Spray  Guns  with 
Quick  Color  Change  Capability 


Heavy-Duty  Wall  Mount  Unit 


CAN-AM  HAS  VAST  EXPERIENCE  WITH  THE  INSTALLATION  OF 
L.P.H.V.  SYSTEMS  THUS  OFFERING  OUR  CUSTOMERS 
KNOWLEDGE  UNMATCHED  THROUGHOUT  THE  WORLD 


COATINGS  CAN-AM  HAS  APPLIED  WITH  OUR  L.P.H.V.  SYSTEMS 

Acrylics  •  Alkyds  •  Vinyls  •  Teflon  •  Polyester  •  Water  Base  •  Textures 
Shield  Coatings  •  Body  Shop  Primers  •  Body  Shop  (solid  and  metallic)  Colors  •  Urethanes 

70.0%  Volume  Solid  Polyesters 

WHAT  CAN  WE  DO  FOR  YOU?  .  .  .  WE  WANT  YOUR  BUSINESS! 


FORM  #TS-i  Rev. 


MENT  PERFORMANCE  YOU  CAN  EXPECT  FROM 
CAN-AM/TURBO-SPRAY  SYSTEMS  DIVISION: 


•  50  %  lower  operating  costs. 

•  20’70  %  lower  material  usage. 

•  Production  speeds  equal  to  conventional  air  spray  equipment. 

•  Clean,  warm,  dry  air  with  no  contamination  and  less  blush  or  whiting  from  fast  dry  lacquers  on  high  humidity  days. 

•  Rapid  solvent  release  resulting  in  faster  dry  times.  I  n  the  case  of  mask  painting,  50-150  %  longer  shield  life  prior  to  mask 
cleaning  necessity. 

•  Overspray  and  bounceback  are  greatly  reduced. 

FEATURES  AND  PRINCIPLES 

LOW  PRESSURE  -  The  T urbo-Dyne  IV,  turbo-compressor  produces  an  air  flow  at  a  very  low  pressure  (1-8  psi  at  the  spray 
gun).  Because  the  spray  gun  constantly  bleeds  turbine  produced  airthere  is  no  sudden  expansion  of  the  air  coming  out  of 
the  spray  gun,  as  with  conventional  air  or  high  pressure  systems  where  the  explosion  produces  a  paint  fog  orthe  pressure 
produces  bounce  back.  This  benefit  is  twofold:  1 )  a  significant  savings  in  material  as  there  is  just  enough  pressure  to  lay 
the  paint  on  the  surface;  2)  a  significant  reduction  in  overspray  as  the  solvents  are  not  misted  at  the  gun,  thus  the  transfer 
efficiency  is  greatly  improved. 

LARGE  VOLUME  OF  AIR  -  In  contrast  to  a  normal  compressor,  the  Turbo-Dyne  IV,  Turbine  delivers  a  large  volume  of  air 
(from  40  to  270  CFM)  directly  and  continuously  to  the  spraygun. Thus  the  working  turbo  provides  a  large  volume  of  air  at  a 
constant  pressure. 

HOT  AIR  -  The  turbine,  running  at  high  speed,  compresses  the  air  through  a  restricted  orifice  and  then  allows  the  hot  air  to 
expand  naturally.  Through  each  stage  of  the  turbine,  the  temperature  increases,  until  it  leaves  the  turb’incat  temperatures 
130-190®  F  above  the  ambient.  This  hot  air  has  the  important  benefit  of  being  free  from  both  moisture,  conc^nsation  and  oil. 
DRY  AIR  -  As  the  air  expands  in  the  Turbo-Dyne  IV,  Turbine,  the  relative  humidity  decreases.  The  aimount  of  moisture 
reduction  varies  with  the  pulley  combination  selected. 

LOW  SOUND  LEVELS  -  Because  of  our  concern  forO.S.H.A.  industrial  noise  level  standards  and  likewise  workers*  safety, 
Turbo-Spray  Systems  developed  a  completely  new  Turbine  mounting  stand  called  Dyne-A-Float.  This  Dyne-A-Float 
mounting  stand  incorporates  noise  suppression  which  reduces  the  turbine  sound  levels  to  below  80DB  at  a  3  foot  distance. 

SPEED  OF  APPLICATION  -  Because  of  Turbo-Spray  Systems  powerful  Turbo-Dyne  IV.  Turbine  application  equipment, 
which  utilizes  large  volumes  of  air  to  break  up  the  fluid  stream,  we  are  able  to  apply  fluids  at  rates  up  to  1700  C.C.  per 
minute.  This  coupled  with  the  utilization  of  fan  sizes  of  2  inches  to  14  inches,  increases  spraying  speeds. 

LOW  ENERGY  CONSUMPTION  -  Turbo-Spray  Systems’  Turbo-Dyne  IV.  Turbine  energy  consumption  is  probably  the 
lowest  on  the  market.  The  electrical  requirements  per  gun  range  from  1.37-1.87  H.P.,  depending  on  the  amount  of  guns 
being  used. 

ADDITIONAL  BENEFITS  -  The  turbo  produced  air  vein  provides  additional  benefits.  As  soon  as  the  paint  leaves  the  fluid 
nozzle  it  enters  the  warm  air  vein  and  is  carried  to  the  surface.  The  result  of  this  is  a  which  flows  we-^  onto  the  target 
surface  in  a  single  pass  replacing  several  required  by  a  standard  conventionally  cor-? '  ?3sed  (cold  air)  s>  rem  without  the 
risk  of  runs  and  sags.  Also  it  acts  like  an  extension  that  permits  paint  to  be  aimed  into  c  oersand  hard  to  "rEich  recesses  to 
assure  coverage  without  the  build-up  or  runs  on  the  sides.  By  projecting  the  hot  air  ve-n  at  a  regular  speed  from  a  normal 
distance  (8'’-12”)  penetration  on  irregular  surfaces  is  complete. 

In  addition,  the  hot  air  speeds  the  evaporation  of  the  solvents  on  the  surface  by  momentarily  bathing  the  painted  surface  in 
warm  air.  This  favors  a  superficial  tension  giving  a  brilliant,  even  finish  in  addition  to  the  shorter  drying  time.  Using  such 
low  pressures  the  solvents  are  not  misted  at  atomization,  but  are  carried  to  the  surface  where  they  perform  their  proper 
function. 

As  a  result  of  our  low  pressure  output,  the  orifices  of  our  #900  T urbo-Spray  guns  can  be  large.  This  will  reduce  dowa-time 
costs  due  to  clogged  tips.  Low  pressure  also  allows  even  a  novice  sprayer  results  like  a  professional.  In  short,  the  main 
points  of  the  Turbo-Spray  System  are: 

I.  ANTI  POLLUTION 

a.  Saves  from  25-70  %  in  paint,  thus  reduces  EPA’s  pollution  concerns. 

b.  Greatly  reduces  overspray  and  fog  for  a  cleaner  work  environment, 

c.  Reduces  the  amount  of  make-up  air  needed  for  savings  in  heating  fuel. 

d.  Transfer  efficiencies  reported  ranging  from  60-80  %  depending  upon  the  job  being  performed. 

II.  UNIVERSAL  APPLICATION 

a.  Sprays  any  paint 

b.  Found  in  all  type  industries. 

c.  Skilled  labor  not  needed.  Laborers  quickly  voice  their  approval  due  to  ease  of  spray  and  lack  of  back  spray. 

III.  LOWER  COSTS 

a.  Initial  investment  low  (when  compared  with  pay  back  periods). 

b.  Inexpensive  upkeep  (one  year  warranty). 

c.  Fewer  rejects  by  the  absence  of  oil  and  moisture.  T 

d.  Less  maintenance  and  down-time  (due  to  modern  technology). 

TURBO-DYNE  IV  and  DYNE-A-FLOAT  are  trademarks  owned  by  Can-Am. 


©  1987  CAN-AM  ENGINEERED  PRODUCTS  INC. 

30850  Industrial  Road  •  Livonia,  Michigan  48150  •  (313)  427-2020  •  Out  of  State  1-800-435-7551 


AiiVerter* 


I 


A  Revolutionary 
High-Volume 
Low-Pressure 
Air-Supplied  Paint 
Spray  System 


r^.-  ..  ■•>.,.  . 


•  Military  -  Defense  Contractors  -  Rental  Centers  -  Commercial/Institutional 
Maintenance  ■  Metal  Fabricating  ■  Plant  Maintenance  ■  Consumer  ■  Marine 
Industry  •  High  Steel  Structures  ■  Aviation  ■  Auto  Industry  ■ 


U.S.  Armed  Forces 

Defense  Contractors 

“We  have  been  testing  a  low-pressure  air  averter 
paint  system  that  we  believe  to  be  far  superior  to 
anything  currently  in  use..." 

“Test  results  revealed  a  45-percent  reduction  in  the 
consumputon  of  paint,  a  50-percent  reduction  in 
overspray  and  a  50-percent  reduction  in  the  emis¬ 
sion  of  VOCs  to  the  atmosphere.  A  better  product 
was  realized  in  all  cases." 

‘It  enables  a  relatively  inexperienced  painter  to 
produce  results  equal  to  that  of  our  experienced 
painters...” 

“The  use  of  a  paint  spray  system  that  reduces  over¬ 
spray  and  VOC  emission, ..is  becoming  absolutely 
essential  due  to  the  tightening  of  ERA  restraints...” 

“  Department  of  the  Air  Force 

Report  copies  upon  request 


Top  Rental  Centers 

“The  AirVerter*  has  helped  Rental 
Tools  &  Equipment  save  time  and 
money  and  improve  the  quality  of 
our  paint  finish.  The  biggest  advan¬ 
tage  is  the  tremendous  reduction 
of  overspray.  We  save  money  on 
paint,  there’s  less  clean-up  and  the 
quality  finish  is  100  percent  better 
than  a  conventional  paint  gun.  We 
get  full  coverage  on  the  first  pass. 

“We  use  the  AirVerter*  for  all  jobs 

-  minor  and  major.” 

-  LeRoy  Hoyer,  Vice  President 
Rental  Tools  &  Equipnfent 
Bladensburg,  Maryland 


>  Meets  The  Quality  Standards  Of  Conventional  Paint  Systems 
"  Uses  Free,  Clean,  Ambient  Air  From  The  Atmosphere 
Reduces  Overspray  And  VOC  Emissions  By  More  Than  50%  Compared  To 

Conventional  Systems 


85%  Transfer  Efficiency 
Reduces  Cost  Of  Painting 

Paints  Finished  Coat  On 

First  Pass 

Portable 

Simple  Clean-Up  And 
Easy  Maintenance 
Paints  Small  Parts  With 
Accuracy 


■fk 


Top  Quality  . . .  Plus! 

The  HVLP  AitVerter'  system  does  the  job  on  the  first 
pass  -  every  time.  Low-pressure  spraying,  as  low 
as  10  psi  from  y|uT-compressor,  never  leaves  a  peb¬ 
bled  finish  and  has  fine  atomization  of  high-solids 
materials  of  65  percent. 

AiiVerter* :  The  quality  of  conventional,  plus  more! 

The  Air  Is  Free 

AirVerter'  reduces  compressor  costs  because  it  uses 
up  to  70  percent  surrounding  (ambient  air)  clean  air 
that  is  free  of  moisture,  oil  and  scale.  That  means  a 
1  V2-horsepower  compressor  can  power  all  your 
needs! 

Flexibility 

The  AirVerter*  will  spray  most  liquids,  everything 
from  enamels  and  laquers  to  water-based  paints,  in¬ 
cluding  polyurethanes,  urethanes,  epoxies, 
metallics,  acrylics,  primers  and  oil-based  materials. 

In  fact,  one  AirVerter*  will  run  three  spray  guns  simul¬ 
taneously  with  some  coatings. 

AirVerter*  can  be  hung  on  a  wall,  attached  directly  to 
pressure  pots  or  to  a  painter’s  belt.  It  weights  less 
than  2  lbs. 


Why  Pay  To  Paint  The  Floor? 

There  is  one  inevitable  result  of  conventional  paint 
spraying  systems  -  more  than  three  quarters  of  your 
paint  costs  end  up  on  the  ground  in  the  form  of  over¬ 
spray  or  fumes.  Overspray  means  wasted  cost  and 
lower  profits! 

The  AirVerter*  helps  dramatically  limit  overspray.  It 
puts  85  percent  of  your  paint  on  target,  whether 
you’re  painting  an  F-14  fighter  jet  or  a  piece  of  rental 
equipment. 

When  you  cut  down  overspray,  you  cut  your  paint 
cost.  Cost  recovery  for  the  AirVerter*  system  can  be 
achieved  in  daysl 
So,  why  pay  to  paint  the  floor? 

Transfer  Efficiency  Saves 

Painting  Costs  (Or . . .  how  Much  Paint 
From  The  Can  Gets  On  The  Equipment) 
Conventional  25% 

Airless  40% 

AiiVerter*  85% 

EZ  Clean  Up  And  Maintenance 

Less  overspray.  Less  masking.  Less  clean  up. 

Higher  profits. 


The  Environment 

Making  And  Breaking  Business  In  The  90s 


The  environment  and  causes  of  pollution  are  the  hottest  issues  of  the  90s. 
Federal,  state  and  local  legislators  have  already  begun  severely  limiting  the 
way  you  do  business. 

This  onslaught  of  legislation  will  not  only  affect  big  industry,  but  also  the  small 
and  mid-size  businessman  nationwide.  For  the  first  time,  the  Clean  Air  Act  will 
strictly  enforce  environmental  regulations. 


The  AirVerter ,  a  High-Volume  Low-Pressure  spraying  system,  not  only  helps 
save  on  the  cost  of  painting,  it  dramatically  cuts  VOC  [Volatile  Organic  Com¬ 
pound]  emissions,  reduces  overspray  by  more  than  50  percent,  decreases 
personal  hazards  to  operators  and  personnel,  and  exceeds  air  management  bu-  ~ 
reau  standards  for  65  percent  transfer  efficiency.  ‘ 

The  AiiVerter  meets  the  new  regulations  of  the  federal  Clean  Air  Act  and 
many  state  and  local  governmental  bodies. 


For  example,  the  Bay  Area  Air  Quality  Management  District  (BAAQMD)  in 
Northern  California.  Here  are  recent  mandatory  changes: 

■  Beginning  July  1 , 1990,  65-percent  transfer  efficiency  will  be  required  for 
primer  coatings  equipment 

■  January  1 991 ,  65-percent  transfer  efficiency  will  be  required  for  topcoat  ap¬ 
plication  equipment 

■  January  1992,  VOC  limits  will  be  enforced  that  reflect  current  technology 

■  January  1,  1995,  final  VOC  limits  must  be  the  lowest  attainable. 


The  BAAMQD  estimates  these  regulations  will  affect  more  than  2,000  auto 
body  and  paint  shops  in  the  Berkeley,  California,  area  alone!  It  identifies  HVLP 
systems,  such  as  the  AirVerter ,  as  “having  acceptable  transfer  efficiencies.” 

The  painting  is  on  the  wall.  Don’t  get  bogged  down  in  governmental  regula¬ 
tions.  The  AirVerter'  meets  government  standards  now! 


\bu  Can  Comply  With  These  Regulations 
And  Cut  Your  Cost  Of  Painting  In  Half. 


AiiVerter 

Smith  Eastern  Corporation 

5020  Sunnyside  Ave. 
Beltsville,  MD  20705 
301/937-4548 


HOW  THE  AIRVERTER  WORKS 


The  AirVerter  system  relies  principally  on  air  volume,  nfii  air  pressure,  to  atomize  paint. 
Your  compressor  is  not  the  prime  source  for  our  atomizing  air. 

AirVerter  uses  your  compressor  for  two  purposes: 

* 

!•  Provide  the  suction  force  for  the  AirVerter  pump  that  pulls  in  the  surrounding 
air. 

2.  Use  what  pressure  and  volume  is  left  over  to  help  atomize  the  paint. 

About  70%  of  the  atomizing  air  is  surrounding  air.  The  filtered  ambient  or  surrounding  air 
is  free  (without  cost),  clear  of  water,  oil  or  pipe  scale.  This  is  the  basis  for  our  patent  and  the 
difference  from  all  other  spraying  devices. 


Smith  Eastern  Corporation 
5020  Sunnyside  Avenue 
Suite  207 

Beltsville,  MD  20705 
(301)  937-4548 


AIRVERTER  PERFORMANCE  TABLE 


AIRFLOW  CHART 


Compressor 

Inbound  Pressure 

PSIG 

Compressor 
Inbound  CFM 
Consumotion 

Atomizing 

Outbound  CFM 

Energy 

Atomizing 

Gun  Head  Pressure 

S/5^”  I/O" 

5 

4.5 

6.0 

1.2 

- 

1.0 

10 

5.0 

7.5 

1.8 

1.5 

15 

5.5 

9.5 

2.2' 

sf 

2.0 

20 

6.0 

11.0 

3.0 

2.5 

25 

6.5 

12.0 

3.5 

3.0 

30 

7.0 

13.0 

4.2 

3.5 

35 

7.0 

14.0 

5.0 

4.0 

40 

7.5 

14.5 

5.5 

4.5 

45 

7.75 

15.2 

6.5 

5.0 

50 

8.0 

16.0 

7.0 

5.5 

55 

8.0 

16.7 

8.0 

6.0 

60 

8.25 

17.0 

8.5 

7.0 

The  AirVerter"  Advantage 


EASY  TO  USE:  No  more  complicated  than  a  standard  conventional  gun. 

EFFICIENT:  Our  patented  design  utilizes  75%  80%  ambient  air  for 

atomization  -  This  insures  clean  air  while  saving  wear 
and  tear  on  compressors  and  assures  maximum  allowable 
air  flow  for  low  pressure  spraying.  We  also  have  the 
ability  to  automatically  shut  down  the  compressor  when 
the  operator  stops  spraying.  AirVerter’^spraviaa 


DURABLE:  Few  moving  parts  insure  years  of  reliable  service. 

VERSATILE:  Our  compact  design  allows  the  AirVerter^  to  go  anywhere 

•  It  weighs  less  than  2  pounds  and  stands  6  inches  high 
and  4  inches  wide.  Wall-mount,  pot  mount  or  portable. 


VALUE:  The  AirVerter^  offers  all  the  advantages  of  low  pressure 

spraying  while  setting  new  standards  for  production , 
power  and  control  all  at  a  price  that  will  please  the  most 
demanding  customer. 

UNIVERSAL:  The  AirVerter*^  will  accommodate  any  manufacture  HVLP 

gun  that  utilizes  a  turbine  or  air  conversion  umt.^ 

SAFE:  AirVerter*^  equipment  complies  with  all  current 

California  Air  Quality  Management  rules  for  transfer 
efficiency.  Better  Than  65%. 


AMC 

Tooele  AD 
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TABLE  6-2.  Summary  of  Paint  Waste  Generation  and  Characteristics 


I 


Waste  type 

No.  of 
drums 

wKBSM 

Btu/lb 

%ash 

Total 

Btu/yr 

Total  ash/yr 
(lbs) 

L»ltgJkennv  Army  Dgool. 

Abrasive  blast  residue 
Walnut  shells 

1,306 

400 

522.400 

5.580 

d) 

2.91  E*09 

36.568 

Steel  shot 

226 

800 

180,800 

1.000 

90 

1.81  E+08 

162,720 

Plastic  beads 

82 

400 

32,800 

6,830 

9 

2.24E4^0e 

2.952 

Glass 

26 

500 

13,000 

1,000 

50 

1.30E*07 

6,500 

Sand 

5 

500 

2,500 

1,000 

90 

2.50E-I-06 

2,250 

Chemical  strip  lank  waste 
Methylene  chloride 
liquid 

49 

500 

24.500 

3.000 

4 

7.35E*07 

980 

sludge 

1  9 

500 

9,500 

3.000 

1  0 

2.85E+07 

950 

Sodium  hydroxide 
fiquid 

81 

500 

40,500 

3,000 

4 

1.22E*08 

1,620 

sktdge 

9 

500 

4,500 

3,000 

10 

1.35E-K07 

450 

Paint  aoDlicat^or,  wastes 

Nanna  peel 

42 

400 

16,800 

6,115 

50 

1.03E-.08 

8.400 

Paint  booth  tillers 

298 

300 

89,400 

5,800 

50 

5.19E»08 

44.700 

Paint  arresters 

68 

300 

20,400 

6.000 

50 

1.22E+08 

10.200 

Thinner/palnt  sludge 

98 

500 

49,000 

7.500 

18 

3.68Et08 

8.820 

Water/primer 

76 

500 

38,000 

5,000 

13 

1.90E+08 

4.940 

Paint/solveni 

3 

500 

1,500 

7,500 

1  5 

1.13E+07 

225 

Epoxy/primer 

55 

500 

27.500 

7,500 

1  5 

2.06E-H08 

4,125 

Paint  chips 

5 

500 

2.500 

6,000 

15 

1.50E+07 

375 

Paint  solvent  residue 

36 

500 

18,000 

7,500 

15 

1.35E+08 

2,700 

Pamt  residue 

36 

500 

18.000 

6.000 

1  5 

1.08E1-08 

2.700 

Paint  solvent 

1  2 

500 

6,000 

7,500 

15 

4.50E4.07 

900 

Miscellaneous  oaim  waste 

Sanding  booth  /liters 

56 

400 

22.400 

6.000 

50 

1.34E+08 

11.200 

Sanding  paper  and  din 

1  0 

400 

4,000 

5,000 

50 

2.00E-*.07 

2.000 

Paper/tape/alum,  foil 

3 

400 

1,200 

6,000 

50 

7.20E+06 

600 

Trash  with  CARC  paint 

108 

500 

54,000 

4,000 

50 

2.16E+08 

27,000 

Paint,  air  hoses 

1 

500 

500 

4,000 

50 

2.00E^06 

250 

Paint  sludge/diri/oil 

6 

500 

3.000 

5,000 

25 

1.50E407 

750 

Palm  cans  in  speedy  dry 

4 

500 

2,000 

4,000 

80 

e.OOE-,06 

1,600 

Paint  residue  waier/th 

1  7 

500 

8.500 

6,000 

15 

5.10E+07 

1,275 

Total  for  Letierkenny  Depot 

2.737 

1.213,200 

5.85E^09 

347.750 

Annlitgn  Army  Ptpot 


Abrasive  blast  residue 


Glass 

159,675 

1,000 

<3 

1.60E-f08 

79,838 

Walnut  sheds 

479,022 

5.580 

2.67Ef09 

33.532 

Green  Lightning 

798.371 

1,000 

90 

7.98E+08 

718,534 

Steel 

79.837 

1,000 

90 

7.98E+07 

71.853 

Aluminum  oxide 

79.837 

1.000 

90 

7.98E«^07 

71,853 

Black  Beauty 

1.653.750 

1,000 

90 

1.65E«09 

1.488.375 

Chemica!  StriDDing  Sludfl^ 

Methylene  chloride 

161,033 

6,000 

10 

9.66E4.O8 

16.103 

Sodium  hydroxide 

152,550 

6.000 

10 

9.1SE'.0e 

15.255 

Paint  Apolleatiori  Waae 

Water  wall  sludge 

538,020 

7.500 

15 

4.04E4.09 

80.703 

Thinner/paint  sludge 

22.100 

7.500 

15 

1.66E+08 

3.315 

Total  for  Anniston  Depot 

4,124.195 

1.15E«10 

2.579.361 

local  lof  Both  Depots  5,337,395  1.74E+10  2.927.111 

Excluding  Non-lncinerabie  Shot  Blast  Residues  2,542.300 _  1.46E4.10  41 1 .525 
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EXECUTIVE  SUMIARY _ 


Incineration  of  walnut  grit  and  paint  chip  mixtures  (WGPC)  was 
considered  as  a  way  to  lower  disposal  costs  by  the  resulting 
weight  reduction,  and  to  provide  degradation  of  the  organic 
toxins  present.  Total  degradation  of  organic  toxins,  and  four 
different  tvoes  of  cost  savinas  were  confirmed,  amountincr  to  at 


The  maximum  weight  reduction  possible  by  incineration  is  93%. 

But  the  weight  reduction  attainable  within  practical  incineration 
time  is  about  60%,  with  no  hazardous  organics  such  as  the 
carcinogenic  isocyanates  remaining  in  the  residue.  The  WGPC  is 
usually  TCLP-toxic  because  of  lead  in  the  paint  removed  by  the 
blast  grit.  Occasional  batches  of  WGPC  produced  from  the  TEAD 
paint  lines  contain  less  than  the  toxic  level  of  lead,  and  would 
be  taken  into  the  toxic  range  by  the  concentration  effect  of 
weight  reduction  during  incineration.  One  such  sample  tested  was 
under  the  hazardous  level  for  lead,  chromium  and  cadmium,  thus 
qualifying  for  landfill  disposal.  But  after  the  weight  reduction 
by  incineration  the  leachable  lead  was  over  the  hazardous  level. 
Now  that  the  QA  Lab  at  TEAD  can  run  TCLP  the  cost  of  assay  is 
low.  If  future  facilities  allow  separate  storage  and  chemical 
assav  of  everv  batch  then  the  convenience  of  landfill  disposal 


batches  will  save  cost,  besides  the  lower  cost 


from  weiaht  reduction  of  hazardous  batches. 


In  these  tests  the  optimum  feed  rate  in  the  APE-1236  deactivation 
furnace  was  300  Ibs/hr,  with  20  minutes  residence  time  for  solids 
at  the  slowest  kiln  rotation  setting.  Under  these  conditions 
weight  reductions  of  54%  and  59%  resulted  from  two  runs  in  the 
APE-1236  furnace,  as  opposed  to  39%  for  a  1-hour  run  in  the  car- 
bottom  furnace  which  did  not  completely  destroy  toxic  organics . 

When  this  project  began,  the  contracted  WGPC  disposal  cost  was 
$4/lb.  In  the  current  contract  it  is  $0. 28/lb.  Cost  of  the 
incineration  step  is  estimated  at  $0.11/lb.  This  plus  the 
reduced  equivalent  disposal  cost  of  $0. 10/lb  gives  $0. 21/lb,  a 
$0.07 /lb  saving  from  the  current  contract  cost  of  $0.28/ lb. 
Efficiency  improvement  of  incineration  is  possible,  for  greater 
savings . 

Thus  savinas  of  at  least  $0.07 /lb  is  expected  bv  incineration  of 


the  WGPC  before  disposal .  with  the  absence  of  carcinogenic 


olvcvclic  aromatic  hvdrocarbons  and  complete  detoxification  of 


organics  such  as  solventsamd  the  carcinogenic  isocyanates. 
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CO  G\ 


INTRODUCTION 


Project  Goals. 

Incineration  of  WGPC  is  tested  to  determine  whether  diaposal  cost 
savings  from  weight  reduction  exceed  the  cost  of  incineration, 
and  to  determine  whether  the  incineration  eliminates  any  toxic 
components.  Other  savings  may  also  be  discovered. 

Background . 

Disposal  cost  for  hazardous  waste  has  escalated  to  millions  of 
dollars  yearly  at  most  installations.  One  potential  means  for 
lowering  this  cost  is  to  reduce  the  weight  of  the  hazardous 
waste.  Walnut  shell  grit  is  used  to  blast  off  old  paint  from 
equipment  scheduled  for  new  paint.  The  resulting  dry  mixture  of 
WGPC  is  usually  a  hazardous  waste  under  the  Resource  Conservation 
and  Recovery  Act  (RCRA)  by  virtue  of  the  toxic  lead  and  sometimes 
also  chromium  and  cadmium  content  imparted  to  it  by  various  paint 
types.  When  this  project  was  first  considered  {T-32-88)  disposal 
costs  had  reached  $4/lb.  The  disposal  cost  is  now  $0. 28/lb, 
which  amounts  to  about  $280,000  annually  at  TEAD. 

The  possibility  was  considered  to  burn  the  combustible  portion  of 
WGPC  to  reduce  the  weight  and  so  also  the  disposal  cost.  WGPC 
has  two  components  which  are  combustible;  wood  and  paint.  Walnut 
shell  is  a  type  of  hardwood  which  leaves  only  a  small  amount  of 
ash  upon  complete  combustion,  accounting  for  about  7%  of  the 
original  weight.*  Most  paint  types  contain  varying  amounts  of 
organic  polymers  and  other  chemicals,  along  with  inorganics  which 
combust  to  metal  oxides  or  salts.  Much  of  the  paint  in  WGPC  at 
TEAD  is  a  chemical  agent  resistant  coating  (CARC  paint) ,  a 
polymer  formed  from  carcinogenic  isocyanate  monomers.  A  small 
amount  of  the  monomer  is  present  in  the  polymerized  paint. 
Incomplete  combustion  of  the  polymer  gives  toxic  cyanides  and 
carcinogenic  isocyanates,  but  complete  combustion  converts  these 
to  water,  carbon  dioxide  and  nitrogen  gas.  A  small  amount  of 
chlorine  present  goes  to  salts  and  hydrogen  chloride  gas. 

The  93%  theoretical  maximum  weight  reduction  of  walnut  grit  was 
determined  in  a  USATHAMA  pilot  study  of  paint  waste  treatment 
technology.*  The  residue  can  actually  weigh  more  than  7%  of  the 
starting  weight  because  of  uncombustible  metal  compounds  in  the 
blasted  paint. 

But  complete  combustion  of  WGPC  is  not  likely  to  be  attained  in  a 
practical  incineration  time.  An  intermediate  slow  burning 
carbonaceous  char  is  expected  from  lignin  and  paint  components, 
which  will  require  many  hours  for  total  combustion.  However,  the 
char  represents  attainment  of  a  steady  state,  which  may  indeed  be 
void  of  all  the  isocyanates,  benzo (a) pyrenes  and  other  organic 
toxins.  If  the  incineration  is  managed  to  give  such  a  residue 
within  a  practical  incineration  time,  the  weight  reduction  may 
give  a  cost  advantage  without  total  combustion. 
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Facilities. 


Practical  incineration  tests  are  run  in  the  APE-1236  furnace  at 
the  AED  Test  Furnace  Site  and  the  APE-2048  car-bottom  furnace  at 
the  same  site.  The  resulting  weight  reduction  values  are 
compared  with  weight  reduction  in  contracted  ash  analysis  of 
small  samples. 

Risk  to  Test  Personnel. 

The  only  significant  hazard  to  those  who  handle  dry  mixtures  of 
walnut  grit  and  paint  is  inhalation  of  air  containing  the 
suspended  dust.  If  air  flow  cannot  be  controlled  to  carry 
walnut/paint  dust  away  from  the  worker,  respirator  use  with  SAF 
filters  is  r ecoinmended . 

TEST  PROCEDURE  AND  RESULTS _ _ _ _ 

Practical  mode  tests  were  run  in  the  APE-1236  rotary  kiln.  The 
kiln  rotation  was  set  for  the  slowest  rate  to  give  a  20-minute 
residence  time  for  the  solids.  It  was  heated  at  1300  *F  as  scrap 
iron  was  fed  through  for  two  hours  to  scrape  it  clean.  Then  175 
lbs  of  the  waste  walnut/paint  mixture  was  introduced  in  2-lb 
increments  in  paper  bags  at  10  Ibs/min,  followed  by  20  minutes  of 
scraping  out  with  scrap  iron.  The  residue  was  weighed,  bagged, 
and  labeled  with  the  furnace  conditions.  A  second  run  in  the 
rotary  kiln  at  1500  *F  followed  the  same  style  otherwise. 

Weight  reduction  during  incineration  without  tumbling,  but  with  a 
longer  residence  time  was  measured  in  the  APE-2048  car-bottom 
furnace  at  the  AED  furnace  test  site.  A  stainless  steel  pan  was 
heated,  cooled  and  weighed.  Typical  paint  line  waste  mixture  of 
walnut  grit  and  paint  residue  was  put  into  the  pan  at  a  1-inch 
depth.  The  pan  was  weighed,  burned  for  60  minutes  at  1400  *F, 
cooled  and  reweighed. 

Only  39.2%  weight  reduction  resulted  in  the  car-bottom  furnace  in 
60  minutes,  whereas  53.6%  and  58.8%  weight  reduction  resulted  in 
the  rotary  kiln  in  20  minute  runs  at  1300  ‘F  and  1500  *F 
respectively.  Thus  tumbling  action  to  expose  more  surface  area 
to  the  oxidizing  vapor  phase  was  more  effective  than  longer 
incineration  time.  A  small  part  of  the  weight  loss  was  due  to 
moisture  content,  which  ranged  from  1.05  to  2.70%. 

Small  samples  of  untreated  WGPC  were  submitted  to  a  contract 
laboratory  for  16-  and  35-hour  "ignition”  tests  for  percent  ash 
residue  (combustion  in  a  high-temperature  assay  kiln) .  These  did 
not  attain  the  theoretical  maximum  weight  loss  because  of  the 
slow  oxidation  rate  of  the  intermediate  char,  but  attained  weight 
losses  of  from  28%  to  75%  in  16  hours.  Only  1  percent  additional 
weight  loss  resulted  from  35  hours  of  ignition,  compared  to  16 
hours.  Samples  of  the  residues  from  the  AED  furnace  tests  were 
also  ignited  for  16  hours,  but  gave  only  slightly  improved  weight 
loss  averaging  3  percent. 
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SCOPE  OF  THE  PROJECT 


High  accuracy  in  determination  of  %  weight  loss  is  not  possible 
in  the  few  runs  allowed  by  the  narrow  scope  of  this  project. 

Also  a  range  for  %  weight  loss  from  ignition  of  small  samples 
will  result  from  the  fact  that  the  granular  WGPC  is  not  uniform. 
The  paint  content  varies  in  type  and  amount  throughout  the  bulk 
grit.  Thus  ignition  of  small  samples  can  be  expected  to  give 
differing  amounts  of  charred  residue,  with  differing  amounts  of 
metal,  differing  grain  structure  and  so  differing  rates  of 
oxidation  in  the  slow  process  toward  complete  combustion.  The 
main  question  is  whether  the  long  time  required  for  complete 
combustion  of  the  charred  residue  can  be  ignored,  and  whether 
sufficient  cost  savings  along  with  destruction  of  the  toxic 
organics  can  be  attained  in  the  first  part  of  the  incineration. 
This  goal  was  achieved,  and  feasibility  of  cost  reduction  by 
incineration  within  a  practical  time  was  confirmed  in  the  rotary 
kiln,  to  give  a  disposable  product  with  no  toxic  organics. 

HAZARDOUS  WASTE  CLASSIFICATION  OF  FEEDSTOCK  AND  FURNACE  RESIDUE 

Assays  of  WGPC  usually  show  lead  (Pb  HW#  D008)  near  or  above  the 
TCLP  hazardous  level,  and  sometimes  also  cadmium  (Cd  HW#  D006) 
chromium  (Cr  HW#  D007)  and  barium  (Ba  HW#  D005) .  These  metals 
come  from  the  paints.  Organic  analyses  show  the  presence  of 
carcinogenic  isocyanate  monomers  and  polymers,  and  sometimes 
solvents  originating  with  the  paint.  There  is  only  a  trace  of 
sulfur.  There  is  usually  no  mercury  (Hg)  and  then  only  a  trace. 
New  walnut  shell  blasting  grit  has  a  heat  value  (heat  of 
combustion)  of  5580  BTU/lb;  heat  value  varies  within  20%  of  this 
for  the  WGPC  mixture.  Chlorine  is  present  at  only  a  few  parts 
per  million.  Slight  varying  amounts  of  paint  solvents  of  the  EPA 
classes  for  HW#  FI  to  F5  are  sometimes  present  in  WGPC. 

Walnut  grit  is  a  type  of  hard  wood,  and  as  such  is  mostly 
combustible.  The  ash  residue  equal  to  7%  of  the  original  weight 
is  composed  of  potash  and  related  inorganic  oxides  and  salts 
common  in  ash  from  woods  in  general.  Barium,  cadmium,  chromium 
and  lead  from  the  paint,  plus  their  salts  or  oxides  can  thus  be 
present  in  the  ash  in  leachable  forms  (HW  classes  D005,  D006, 

D007  or  D008)  .  But  it  turns  out  the  barixim  leaches  only 
slightly.  Furnace  residue  contains  no  isocyanates,  F  solvents  or 
other  organics,  which  are  destroyed  by  the  incineration. 


WGPC  composition  summary: 


Heat  value 
Organics 
Sulfur 
Chlorine 
Barium 
TCLP  barium 
Cadmium 
TCLP  cadmium 


5580-7000  BTU/lb 
up  to  10% 
trace 

trace  to  1% 
trace  to  700  ppm 
trace  to  1  mg/L 
trace  to  200  ppm 
trace  to  5  mg/L 


Chromium  trace  to  2000  ppm 

TCLP  chromium  tr  to  25  mg/L 
Lead  trace  to  about  2% 

TCLP  lead  2  to  20  mg/L 

Mercury  trace 

TCLP  mercury  nil 
Selenium  nil 

Silver  nil 
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FOUR  MEANS  OF  COST  REDUCTION  IN  THE  DISPOSAL  OF  WGPC _ 

Incineration  of  WGPC  destroys  the  isocyanates  and  solvents 
present.  Weight  reduction  by  incineration  increases  the  lead 
concentration  and  also  gives  higher  leachable  lead  in  TCLP  assay. 
Cadmium  and  chromium  have  enough  volatility  that  significant 
lowering  of  the  Cd  and  Cr  TCLP  levels  is  possible.  But  this 
means  that  the  vaporized  metal  goes  into  the  flue  and  will 
recondense  in  the  cooler  parts  of  the  control  system,  like  the 
baghouse.  The  amount  of  Cd  and  Cr  in  the  final  exhaust  gas 
emitted  into  the  air  following  all  pollution  control  systems  will 
be  regulated  according  to  the  permit  of  any  system  which  uses 
this  method.  Reports  on  this  subject  are  available  from  other 
projects,  such  as  the  upgrade  project  to  qualify  military  APE- 
1236  furnaces  at  many  locations  to  meet  current  EPA  requirements 
under  RCRA.^’^ 

WGPC  batches  that  have  leachable  lead  lower  than  the  toxic  level 
for  Pb  TCLP  may  qualify  for  ordinary  landfill  as  (non-hazardous) 
solid  waste.  To  take  advantage  of  this  additional  cost  saving 
would  require  chemical  analysis  of  every  batch.  TCLP  assays  have 
become  quite  expensive,  usually  ranging  from  $150  to  $900 
depending  on  whether  TCLP  (leachable)  organics  must  be  determined 
in  addition  to  the  TCLP  metals.  TCLP  assay  cost  for  the  8  toxic 
roetals  varies  up  to  $300  among  the  geographical  locations  in  USA. 

Tooele  Army  Depot  (TEAD)  has  recently  qualified  its  QA  lab  to  run 
TCLP  for  the  8  toxic  metals  (but  not  for  the  TCLP  organics) . 

This  provides  a  saving  of  both  cost  and  time.  The  TEAD  lab  can 
also  run  total  metals  at  an  even  lower  cost.  Therefore  it  is 
feasible  at  least  at  the  TEAD  location  to  screen  a  sample  by 
determination  of  the  total  amount  (not  leachable  amount)  of  TCLP 
metal  present.  If  the  amount  present  is  less  than  the  leachable 
level  declared  toxic  by  RCRA,  then  the  TCLP  assay  need  not  be 
run,  because  the  sample  could  not  give  toxic  levels  if  the  entire 
metal  content  were  to  leach  out.  Thus  we  have  4  levels  of  cost 
savings;  prescreen  samples  by  the  fast  and  inexpensive  total 
metals  assay  at  the  TEAD  QA  lab,  run  necessary  TCLP  assays  at  the 
TEAD  QA  lab  instead  of  at  contracting  labs,  analyze  every  batch 
of  WGPC  so  that  qualifying  batches  can  go  to  landfill  rather  than 
the  more  costly  hazardous  waste  disposal,  and  incinerate  the  non¬ 
qualifying  batches  to  give  a  lower  cost  hazardous  waste  disposal. 


CHEMICAL  ANALYSES 


FURNACE  RESIDUES  COMPARED  WITH  FEEDSTOCK 


Feedstock 

* 

Fly  Ash 
Residue 

Rotary 

Residue 

Burn-1 

Rotary 
Residue 
Burn- 2 

Car-Bot 
Residue 
Burn- 3 

Isocyanate  ppm 

13.50 

<0.10** 

<0.10 

3.00 

Methyl  ethyl 
ketone  ppm 

0.033 

<0.001 

Organic  chlorine  ppm 

1.04 

<0.01 

Benzo (a) pyrene  ppm 

<0.03 

<0.07 

<0.07 

TCLP  Arsenic  mg/L 

<0.01 

0.02 

<0.01 

<0.01 

<0.01 

TCLP  Barium  mg/L 

0.63 

0.27 

1.39 

1.49 

2.44 

TCLP  Cadmium  mg/L 

0.47 

2.09 

0.07 

0.13 

<0.01 

TCLP  Chromium  mg/L 

4.12 

0.05 

0.36 

0.13 

0.25 

TCLP  Lead  mg/L 

4.70 

6.94 

101.00 

56.20 

70.00 

TCLP  Mercury  mg/L 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

TCLP  Selenium  mg/L 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

TCLP  Silver  mg/L 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

*Slight  residues  from  the  gas  cooler  and  baghouse  were  combined 
with  the  cyclone  residue  as  one  total  collection  of  fly  ash. 

**In  all  charts  of  analytical  data,  nimbers  following  <  indicate 
detection  limit,  and  also  that  none  was  detected  at  the  detection 
limit. 


Underlined  entries  are  over  the  TCLP  limit  for  toxicity. 


EP-  AND  TCLP-  TOXICITY  AND  TOTAL  METALS  ANALYSIS  OF  WGPC  BATCHES 


Apr  1990 
WGPC  Bulk 
EP/Total 

June  1990 
WGPC  Bulk 
TCLP /Total 

July  1990 
WGPC  Bulk 
TCLP /Total 

HW 

Level 

TCLP 

Leachable  Arsenic  mg/L 
Total  Arsenic  ppm 

<0.01 

2.80 

<0.01 

<0.20 

24.1 

5 

Leachable  Barium  mg/L 
Total  Barium  ppm 

0.13 

380 

0.63 

0.56 

675 

100 

Leachable  Cadmium  mg/L 
Total  Cadmium  ppm 

2.00 

102 

0.47 

4.90 

123 

1 

Leachable  Chromium  mg/L 
Total  Chromium  ppm 

3.80 

1758 

4.12 

23.00 

2927 

5 

Leachable  Lead  mg/L 
Total  Lead  ppm 

0.42 

6670 

4.70 

2.89 

16775 

5 

Leachable  Mercury  mg/L 
Total  Mercury  ppm 

<0.001 

0.27 

<0.001 

<0.001 

0.27 

0.2 

Leachable  Selenium  mg/L 
Total  Selenium  ppm 

<0.01 

<0.13 

<0.01 

<0.20 

<8.92 

1 

Leachable  Silver  mg/L 
Total  Silver  ppm 

<0.01 

<0.13 

<0.01 

<0.01 

<0.45 

5 

Total  Nickel  ppm 

23.52 

34.80 

Total  Thallium  ppm 

<0.65 

<2.23 

pH 

6.50 

6.50 

8.30 

Reactive  H2S  mg/kg 

<0.10 

<30.0 

Reactive  HCN  mg/kg 

<0.01 

<15.0 

Ignitability  EPA  1010 

>200 

200 

CONCLUSIONS  AND  RECOMMENDATIONS 


Incineration  of  walnut  grit  and  paint  chip  mixture  (WGPC)  can 
give  total  degradation  of  organic  toxins,  and  savings  of  least 
$0. 07/lb,  or  >$70, 000/year  at  Tooele  Army  Depot  (TEAD) .  More 
savings  are  possible  if  the  following  steps  are  introduced: 
Prescreen  every  WGPC  batch  by  the  fast  and  inexpensive  total 
metals  assay  at  the  TEAD  QA  lab;  then  run  TCLP  assays  only  on 
batches  showing  total  metals  over  TCLP  limits,  and  run  them  at 
the  TEAD  QA  lab  instead  of  contracting  labs;  dispose  qualifying 
batches  in  the  landfill  rather  than  by  more  costly  hazardous 
waste  disposal;  and  incinerate  the  non-qualifying  batches, 
usually  TCLP-toxic  from  lead  in  the  paint,  to  give  a  lower  cost 
hazardous  waste  disposal.  Efficiency  improvement  of  incineration 
is  possible,  for  even  greater  savings.  Maximum  weight  reduction 
possible  by  incineration  is  93%.  But  weight  reduction  attainable 
within  practical  incineration  time  is  about  60%. 


ABBREVIATIONS 


AED 

APE 

CARC 

$/lb 

EP 

EPA 

lbs /hr 

mg/L 

ppm 

RCRA 

TCLP 

TEAD 

WGPC 


Ammunition  Equipment  Directorate 
Ammunition  Peculiar  Equipment 
Chemical  agent  resistant  coating 
Dollars  per  pound 

Extraction  Procedure,  now  replaced  by  TCLP 
US  Environmental  Protection  Agency 
Pounds  per  hour 
Milligrams  per  liter 
Parts  per  million 

Resource  Conservation  and  Recovery  Act 
Toxic  Characteristic  Leaching  Procedure 
Tooele  Army  Depot,  Utah  84074 
Walnut  grit  and  paint  chip  mixture 
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Tooele  Army  Depot  produces  approximately  28,UUU  gallons  o-F  paint 
sludge  each  year.  This  waste  is  generated  -from  the  activities  of 
maintenance  and  refurbishing  of  military  vehicles  and  equipment.  Disposal 
of  this  waste  through  contractors  costs  the  depot  over  one  million  dollars 
per  year.  Depot  Systems  Command  has  tasked  and  funded  the  Ammunition 
Equipment  Directorate  (AED)  to  conduct  a  feasibility  study  for  minimizing 
the  amount  of  paint  sludge  to  be  disposed  of  through  contractors,  thus 
reducing  disposal  costs. 

A  simplified  feasibility  study  was  conducted  in  1983  to  determine  if 
paint  sludqe  could  be  reduced  in  volume  and  weight  by  incineration  in  the 
APE  1236  deactivation  furnace  at  the  AED  test  facility.  The  following 
results  demonstrated  that  substantial  weight  reduction  could  be  achieved; 

a.  The  standard  APE  1236  furnace  reduced  the  paint  sludge  weight  by 
about  90  percent.  The  residual  dry  ash,  which  contains  heavy  metals,  can 
be  disposed  of  in  a  hazardous  waste  landfill. 

b.  A  feed  rate  of  11  pounds  per  minute  was  used,  equivalent  to 
approx i matel y  one  drum  per  hour.  It  is  estimated  that  at  chis  race  i-he 
furnace  could  process  all  of  the  paint  sludges  generated  at  TEAD  by 
operating  one  day  per  week. 

c.  In  a  preliminary  economic  analysis,  excluding  capitalization, 
maintenance,  and  administrative  costs,  it  was  estimated  that  annual 
savings  of  about  one  million  dollars  could  be  achieved. 

A  pilot  scale  process  has  been  designed  and  partially  fabricated.  In 
this  study  the  throughput  rates  and  percent  weight  reduction  will  be 
determined.  The  pilot  process  is  expected  to  increase  the  throughput  and 
decrease  the  labor  required  to  process  paint  sludge.  Funding  for  the 
pilot  study  is  being  pursued. 
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INTRODUCTION 


BACKGROUND 


Tooele  Army  Depot  <TEAD)  produces  approximately  28,000  gallons  o-f 
paint  sludges  of  various  constituents  each  year  (see  Appendix).  These 
wastes  are  being  generated  from  depot  activities  such  as  maintenance, 
modification,  and  refurbishing  of  military  vehicles  and  equipment. 

Disposal  of  these  i^iastes  through  commercial  contractors  costs  the  depot 
over  one  million  dollars  per  year  (see  Appendix). 

Depot  System  Command  (DESCOH)  through  the  Environment  Management 
Office  at  TEAD,  has  tasked  and  funded  the  Ammunition  Equipment  Directorate 
(AED)  to  conduct  a  feasibility  study  for  minimizing  the  amount  of  paint 
sludges  that  are  to  be  disposed  of  through  contractors,  thus  reducing  the 
costs  of  disposal. 

This  status  report  discusses  the  results  of  the  feasibility  study,  the 
test  procedures  employed,  the  process  equipment  used,  and  the  test 
results.  Also,  discussed  briefly  is  the  plan  for  a  pilot  study,  equipment 
to  be  used 5  operational  procedures,  and  the  anticipated  results.  Finally, 
a  preliminary  economic  analysis  and  a  recommendation  for  further  action 
are  presented. 

PAINT  SLUDGE _ _ _ _ _ — - 

1.  Enamel  paints  are  used  in  small  amounts  and  are  not  considered  in  this 
study.  The  paint  sludges  considered  are  polyurethane  paints  and  contain 
mixtures  of  polyurethane,  epoxy-polyamides,  paint  thinner,  chromium,  lead, 
organic  and  inorganic  pigments,  titanium  oxide,  zinc  oxides,  various 
organic  solvents,  additives,  water,  dirt,  and  other  impurities. 

2.  Chemical  and  physical  characteristics  including  the  rheology, 
sedimentation,  and  hardening  of  paint  sludge  mixtures  require  specially 
designed  pumps,  a  macerator,  and  feed  injector  for  processing  in  an 
incinerator. 
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A  simplified  feasibility  study  was  conducted  to  determine  if  the  paint 
sludges  can  be  reduced  in  volume  and  weight  by  incineration  in  a  3tanda^ d 
military  furnace  at  AED's  test  facility. 


a.  Equipment  Description 


(1)  Furnace  -  APE  1236  Deactivation  Furnace  was  considered  to  be 
appropriate  -for  incineraticn- 


(2)  A-fterburner  ”■  An  afterburner  ,  which  is  an  integral  part  of 
the  APE  1236  Deactivation  Furnace  system,  was  used  throughout  the 
feasibility  study  to  enhance  combustion  efficiency.  It  was  operated  at 
1100  degrees  F,  which  is  lower  than  the  normal  operation  temperature  of 
ISOO  degrees  F. 


(3)  High  Temperature  Quencher  -  The  high  temperature  quencher  wae 
used  without  injecting  water.  Freezing  weather  prevented  the  use  of  the 
water  i n jectors. 


(4)  Low  Temperature  Sas  Cooler  -  The  low  temperature  gas  cooler 
was  ooerated  as  required  for  a  normal  incineration  procedure. 


(5)  Draft  Fan/Motor  -  The  pulley  on  the  motor  was  replaced  with 
larger  one  to  increase  the  fan  RPM.  This  increased  the  draft  in  the 


incineration  system  by  about  --’U/C- 


The  schematic  layout  of  the  incineration  system  at  AED's  test  site, 
including  pollution  control  systems,  is  shown  in  Figure  1. 


rest  Procedure 


(1) 


Bagging  Method 
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Figi:ire  1 

Incineration  system  at 


(a)  Sample  Preparation  -  Two  large  ammo  boxes  containing 
about  100  lbs  D-f  paint  sludge,  were  obtained  -from  a  drum  stored  at  the 
paint  shop  -for  each  incineration  test.  Figure  2  shows  the  storage  drum 
containino  polyurethane  paint  sludge.  The  sludges  were  stirred 
thoroLiphly,  manually  as  shown  in  Figure  o,  to  produce  a  homogeneous 
mixture.  Approximately  three  pounds  o-f  sludge  were  poured  into  a  zip-locn 
plastic  bag,  using  a  stainless  steel  -funnel  (Figures  4  and  5).  The 
plastic  bag  containing  the  paint  slud-ge  was  then  placed  in  a  paper  sack 
and  reweiphed.  The  paper  sacks  were  needed  to  prevent  premature  melting 
D-f  the  plastic  bags  in  the  -feed  chute.  Figure  6  shows  the  bagged  samples 
ready  for  incineration. 

(b)  Furnace  Conditions  -  The  APE  1236  Deactivation  Furnace 
was  preheated  to  1300  degrees  F  at  the  burner  end,  and  4^0  degrees  F  at 
the  stack  end.  Thermal  equilibrium  was  reached  in  one  hour.  To  maximize 
the  combustion  time,  the  rotation  rate  of  the  furnace  was  set  at  o.oo  RF'M 
which  provided  a  combustion  residence  time  of  28  minutes. 

(c)  Feeding  and  Feed  Rate  -  The  feed  rate  was  controlled  by 
placing  an  appropriate  number  of  bags  containing  the  paint  sludge  on  the 
feed  conveyor  each  minute.  The  maximum  feed  rate  was  determined  by 
observing  fugitive  emissions,  caused  by  over  feeding,  from  the  furnace  and 
the  draft  fan  housing. 

(2)  Canister  Method 

(a)  Sample  Preparation  -  Thirty  steel  canisters  were 
fabricated  from  4  inch  mild  steel  tubing.  The  bottom  end  was  sealed  by 
welding  on  a  circular  steel  disk.  The  top  end  was  machined  such  thac  a 
paint  can  lid  would  fit  flush.  A  photograph  of  a  machined  canister  is 
shown  in  Figure  7.  Figure  8  shows  the  canisters  filled  with  paint  sludge 
for  incineration.  The  paint  sludge  was  prepared  as  discussed  in  paragraph 

b.  (1)  (a) . 


Using  a  stainless  steel  funnel,  the  canisters  were  each  filled  with 
2.7  pounds  of  paint  sludge  and  sealed  with  paint  can  lids  by  lightly 
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Figure  3 

Preparation  of  paint  sludge  for  bagging 


Canisters  filled  with  paint  sludge 


tapping  the  lids  into  the  canisters.  When  a  canister  containing  paint 
sludpe  was  fed  into  the  furnace,  high  teiTiperature  caused  expansion  and  the 
lid  would  pop  open,  spilling  the  paint  sludge  inside  of  the  furnace  where 
burning  could  take  place. 

When  paper  sacks  and  plastic  bags  are  burned,  additional  snioke  and 
pieces  of  charred  paper  are  created.  Rotary  kilns  and  furnaces,  such  as 
the  APE  1236,  are  not  efficient  at  burning  paper  products.  By  replacing 
bags  and  sacks  with  metal  canisters,  problems  were  eliminated,  more  draft 
was  made  available,  and  the  feed  rate  was  increased  to  make  use  of  the 
dr  af t . 

(b)  Furnace  Conditions  -  The  same  as  described  in  the 
section  b.(l)(b)  above. 


(c)  Feeding  and  Feed  Rate  -  The  same  as  described  in  the 
section  b.(l)(c)  above. 


RESULTS  OF  FEASIBILITY  STUDY 

1.  Feed  Rate 


a.  A  maximum  of  11  pounds  per  minute  burning  rate  was  achieved  during 
the  feasibility  incineration  tests. 

b.  The  inefficient  burning  of  the  paper  and  plastic  bags  resulted  in 
large  volumes  of  smoke  and  burning  debris  which  were  seen  as  fugitive 
emissions  escaping  from  the  feed  chute  area  of  the  furnace.  The  fugitive 
emissions  limited  the  feed  rate  to  three  pounds  per  minute. 

c.  By  replacing  paper  sacks  and  plastic  bags  with  steel  canisters, 
the  paint  sludge  feed  rate  was  increased  to  11  pounds  per  minute  with  no 
fugitive  emissions.  It  is  anticipated  that  the  final  feed  rate  may  exceed 
this  value  because  the  furnace  did  not  reach  its  draft  limited  burning 
capacity,  which  would  have  been  indicated  by  fugitive  emissions  during  the 
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-Feasibility  tests.  The  results  oi  the  -feasibility  study  are  given  in 
T  ab I e  1 . 

2.  Weight  Reduction 


t 


a.  The  single  most  signi-ficant  fact  of  this  study  to  date  is  the 
weight  reductions  that  have  been  demonstrated  during  these  initial  tests. 
The  test  results  showed  that  the  weight  ot  paint  sludge  -fed  can  be  reduced 
by  33'/-  to  967..  This  large  variation  in  reduction  rates  may  have  resulted 
-from  the  -fact  that  the  sample  sludges  were  taken  from  non-uniform, 
non-homogeneoLis  storage  drums  on  different  days.  Also,  accumulation  of 
ash  in  the  retort,  cyclone,  or  other  parts  of  the  duct  system  may  account 
for  some  of  the  variations. 

b.  Furthermore,  the  results  indicate  that  approKimately  907.  of  the 
paint  sludge  consists  of  combustible  organic  compounds,  such  as 
plasticizers,  hardeners,  organic  pigments  and  a  mixture  of  organic 
solvents.  An  ecologically  safe  destruction  of  these  compounds  using  a 
standard  military  furnace  such  as  APE  1236  Deactivation  Furnace  is 
entirely  possible-  The  ash  or  residue  of  the  paint  sludge  is 
noncombustible  inorganic  matter,  such  as  oxides  of  metals  and  inorganic 
pigments-  The  test  results  are  given  in  Table  2. 

3.  Residue  Ash 

The  noncombustible  ash  discharged  from  the  furnace  is  light  green  in 
color  and  is  made  up  of  .fine  granule  solids.  It  has  no  odor  and  is  light 
in  weight-  This  dry  residue  would  be  considered  a  landfillable  hazardous 
waste  due  to  its  heavy  metal  content.  Chemical  analyses  will  be  performed 
on  the  ash  to  determine  the  specific  constituents  and  their 
concentrations.  Some  of  the  residue  ash  collected  is  shown  in  Figure  9. 

PILOT  STUDY _ 

1-  The  feasibility  study  was  conducted  as  a  batch  process  to  simplify  the 
work  involved.  The  study  was  conducted  to  prove  that  (1)  a  standard, 
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TABLE  1 

PAINT  SLUDGE  INCINERATION 

DATE  RUN  MATERIAL  DRAFT  STACK  BURNER  BURNING 
NHJMBER  PAINT  RANGE  TEMP-ERATURE  TEMPERATURE  RATE 


SEPTEfiBER 

SLUDGE 

INCHES 

RANGE 

i“ . 

RANGE 

F.  LBS. /MIN 

n 

WET 

0.18 

0.20 

440 

490 

1250 

1510 

2/2 

30 

1 

WET 

0.20 

0.24 

435 

475 

1290 

1460 

1 

1 

2 

WET 

0.20 

0.24 

440 

490 

■  1270 

1500 

1 

OCT.  3 

WET 

0.17 

0.22 

440 

490 

13!Xj 

1520 

T 

11 

NET 

0.09 

0.14 

400 

640 

1200 

1400 

3 

12 

WET 

0.10 

0.17 

3^0 

640 

1160 

1400 

•7 

<1 

1  y 

WET 

0.13 

0.20 

400 

450 

1160 

1380 

7 

18 

WET 

0.15 

0.20 

4<» 

540 

1200 

1400 

6 

19 

1 

WET 

0.15 

0.20 

380 

420 

1200 

1400 

6 

n 

WET 

0.15 

0.20 

400 

860 

1100 

1380 

6 

3 

RESIDUE 

0.15 

0.20 

380 

420 

1150 

1400 

2 

20 

1 

RESIDLE 

0.15 

0.20 

380 

420 

1160 

1400 

9 

JAN.  10 

CAN/WET 

0.25 

0.30 

3S0 

420 

1000 

10.8 

Table  1 


Burning  rate,  paint  sludge  incineration 
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PAINT 


INCINERATION 


RLi'M  MATERIAL 
NUNSER  PAINT 
SLUDSE 


STACK  BURNER 
TEMPERATURE  TEMF'ERATURE 
RANGE  F,  RANGE  F. 


INITIAL  RESIDUE  PERCENT 
WEIGHT  WEIGHT  REDLCTIO 
LBS.  LBS.  I 


2 

WET 

n  ■{  ^ 

V»  iU 

0.20 

440 

4?0 

1250 

1510 

29. 30 

1 . 00 

96.. 59 

30 

1 

WET 

0.20 

ft  nn 

435 

475 

1290 

1460 

7  A  A  C 

•jU,  *tu» 

1.30 

95.73 

2 

WET 

0.20 

0.24 

440 

490 

1270 

1500 

30, 40 

92 « 6^'i 

DOT.  3 

WET 

0.17 

0.22 

440 

49") 

1300 

i  tjZ'J 

32.95 

2.30 

91.50 

11 

WET 

0.09 

0.14 

4vU 

640 

1200 

1400 

59.55 

9.10 

S4.72 

iL 

WET 

O.iO 

0.17 

360 

u40 

1  IBu 

1400 

60.50 

6.90 

33.60 

WET 

M  *  T 

0.20 

400 

450 

llAO 

1330 

62,00 

3.10 

86.94 

>8 

WET 

•(  C- 

Ij:  i  -J 

0.20 

400 

540 

1200 

1400 

65. 60 

3.60 

86.  S9 

i 

WET 

0.  1  J 

0.20 

330 

420 

1200 

1400 

62.10 

10,00. 

33. 90 

L 

WET 

0. 15 

0.20 

400 

860 

1100 

13S0 

59.95 

6.20 

OT'.Ou 

3 

RESIDUE 

0.15 

0.20 

380 

420 

1150 

14Uv 

r=| 

13.50 

v4 

•; 

RESIDUE 

n  1=: 

V.  xs 

0,20 

330 

a  -“lA 

1160 

1400 

24.30 

/  ."^0 

69.96 

lU 

CAN/WET 

V . 

0.30 

330 

420 

1000 

73.30 

Tabfe  2 


Weight  reduction,  paint  sludge  incineration 


existing  military  furnace,  such  as  the  APE  1236  Deactivation  Furnace,  can 
be  used  to  reduce  the  afriount  of  paint  sludges  for  disposal,  (2)  a 
significant  reduction  in  weight  and  volume  of  the  paint  sludges  can  be 
achieved  within  the  environmental  constraints,  and  that  (3)  the  process 
developed  is  cost  effective  and  would  produce  a  considerable  savings  to 
the  govern  merit. 

2.  The  results  of  the  feasibility  study  showed  that  all  three  objectives 
can  be  achieved.  It  was  found  that  the  APE  1236  Deactivation  Furnace  can 
be  used  without  modifications  in  its  configuration  or  in  its  normal 
operational  procedures.  Approximately  90‘/.  weight  reduction  was  achieved 
with  a  preliminary  testing  procedure.  A  very  preliminary  economic 
analysis  indicated  that  about  one  million  dollars,  excluding 
capitalization,  maintenance,  etc.,  would  be  saved  by  the  Tooele  Army  Depot 
each  year  at  current  production  levels  by  processing  paint  sludge. 

Based  on  these  results,  a  pilot  study  has  been  formulated  to  demonstrate 
that  paint  sludge  can  be  fed  continuously  into  the  furnace.  The  pilot 
plant  is  a  feed  system  only  and  no  furnace  modifications  are  required.  It 
is  desired  to  define  the  necessary  equipment,  controls,  and  procedures 
which  would  be  used  to  design  production  mode  equipment.  The  final 
production  mode  process  equipment  will  consist  of  a  portable  unit  that  can 
be  assembled  and  dismantled  on  demand.  This  unit  will  be  designed  to 
process  all  of  the  paint  sludges  produced  at  the  TEAD  facilities.  A 
schematic  flow  chart  for  the  pilot  study  is  given  in  Figure  10. 

a.  Basic  Equipment,  Layout,  and  Test  Procedure 

There  are  five  (5)  major  components  in  the  process  equipment  used  in 
the  pilot  study.  Some  of  the  equipment  is  rented  and  some  purchased  for 
this  project.  A  brief  description  of  equipment  and  operations  is  given  in 
this  section.  A  three  dimensional  process  equipment  layout  is  shown  in 
Figure  11. 

(1)  Transfer  Pump  -  Paint  sludge,  received  in  55  gallon  drums 
from  the  Paint  Shops  will  be  stirred  to  produce  a  homogeneous  mixture  and 
-pumped  into  a  macerator  unit. 
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UOUIO  Af.O  SOeiO  will  be  hOhOCE'JZEIi  F.KtST 
IT-  NECESSARr  vapor  WLL  8E  PPEO  NTQ 
TmE  EuRMACE  AfJO  euRfiEO 
OPEfUTOR  WLL  6E  PnOieCTCO  SLLOGc 


[  HAZARDOUS  MATERIAL  REDUCTION  PROGRAM  ) 


(2)  nacerator  -  In  this  unit  lumpy  solids  in  the  paint  sludge 
will  be  broken  and  miKed  to  a  slurry  containing  particles  smaller  than  1/S 
inch  in  diameter. 

(3)  Circulation  Pump  -  The  paint  sludge  will  be  continuously 
pumped  through  a  feed  metering  pump  loop  and  then  back  to  the  macerator 
unit.  This  continuous  pumping  of  the  paint  sludge  is  necessary  to  keep 
the  sludge  in  a  homogeneous  suspension, 

(4)  Feed  Pump  -  The  consistency  of  the  paint  sludge  requires  a 
special  metering  pump  which  would  accommodate  the  unique  physical 
character i st i cs  of  the  material.  The  pump  is  constructed  =with  a  stainless 
steel  stator  (lined  with  Vi  ton)  and  a  special  alloy  rotor,  which  pushes 
the  material  along  the  length  of  the  tubular  cylinder  pump  body, 

Industries  handling  peanut  butter  and  other  similar  materials,  use  this 
type  of  pump. 

(5)  Feed  Injector  -  A  water  cooled,  double  walled  paint  sludge 
injector  was  constructed  from  stainless  steel.  It  is  water  cooled  to 
eliminate,  or  minimize,  the  premature  evaporation  of  highly  volatile 
organic  solvent  from  the  sludge  in  the  injector.  Experience  indicates 
that  this  type  of  sludge/slurry  has  a  tendency  for  hardening, 
sedimentation ,  and  plugging  the  injector  line  and  nozzle,  requiring 
frequent  system  disassembly  for  cleaning-  A  schematic  diagram  of  the  feed 
injector  is  shown  in  Figure  12- 

(6)  Safety  -  All  test  personnel  will  be  educated  and  thus 
protected  from  unnecessary  exposure  to  harmful  chemical  compounds  and 
fumes  by  strictly  adhering  to  the  prescribed  industrial  safety  standards 
and  procedures,  including  personal  protective  equipment-  Solvent  vapor 
will  be  collected  and  vented  through  an  appropriate  ventilation  system,  if 
necessary. 


WATER  OUT 


Figure  12 

Schematic  diagram  of  feed  injector 
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WATER  COOLED  INJECTOR 
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Anticipated  Results 


The  pilot  study  process  and  the  process  equipment  .were 
designed  and  selected  to  achieve  optimum  results.  Special 
civen  to  the  unique  cnsmical  and  physical  uharciwLt?.’’  i^sLic=- 
sludges  while  designing  the  pilot  process  system. 


careful ly 
attention  was 
of  the  paint 


(1)  Handling  -  The  bagging  of  the  paint  ^ludgt^  is  a  labor 
intensive  operation.  In  the  pilot  system,  the  sludge  will  be  pumped  -from 
the  drums  into  the  macerator  unit.  A-fter  homogenization  the  paint  sludge 
will  be  circulated  through  pipe  lines,  which  eliminates  the  manual  work 
that  is  associated  with  the  bagging  operation. 


oro ject 


(2)  Feeding  -  A  special  feed  pump  has  been  purchased  tor  this 
The  paint  sludge  feed  stock  will  be  metered  into  the  furnace  at 


a  relatively  low  pressure,  producing  a  small  granular  residue  after  the 
ourning  is  comoleted.  The  feed  rate  can  be  adjusted  while  conducting  tue 
incinerator  tests. 


3.  With  this  new  system,  it  is  anticipated  that  the  feed  rate  may  be 
increased  by  50%  to  15  pounds  or  more  per  minute.  The  new  system  will 
deliver  a  smoother  and  steady  flow  of  the  paint  sludges  and  sliminace 
surges  and  fugitive  emissions.  The  incineration  parameters  obtained  in 
the  pilot  plant  can  be  used  to  design  the  production  system. 

c.  Quantitative  Measurements 

Throughout  the  testing  done  during  the  pilot  study,  all  parameters, 
stream  flows,  stack  emissions,  etc.,  will  be  monitored.  These  data  will 
enable  a  more  accurate  analysis  of  the  economics  and  feasibility  of  the 
final  process. 


Pollutiori  Monitoring 


A  sufficient  quality  and  quantity  of  data  will  be  gathered  to  assess 
the  environmental  imoact  of  paint  sludge  incineration,  and  to  determine  i 


a  permit  for  the  process  can  be  obtained.  It  woLild  be  advantageous  for 
trial  burn  testing  for  this  process  to  be  included  iNith  the  testing  for 
the  furnace  upgrade  which  is  scheduled  for  September  19S?. 


Cl  L-  'J 1  -4  U I  i  J.  !-■  i-: !  4  L  I  C- 
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1.  It  is  reported  that  about  39,000  gallons  of  various  paint  sludges  and 
related  solvent  items  will  be  produced  at  TEAB  and  disposed  of  through 
commercial  contractors  in  1989.  Among  these  wastes  the  most  costly  item 
for  disposal  is  polyurethane  paint  sludge  because  of  the  large  quantity  of 
23,000  gallons  that  is  generated. 

2.  This  economic  analysis  will  be  limited  to  a  discussion  of  the  disposal 
cost  of  pul yurethane  paint  sludge  to  illustrate  the  savings  that  can  be 
realized  by  in  house  processing-  The  average  density  of  polyurethane 
paint  sludge  is  13,85  pounds  per  gallon,  and  the  disposal  cost  to  TEAD  is 
$3. 07/lb,  as  reported  by  Envi ronmental  Management  Office  (see  Appendix), 

3.  The  following  calculations  demonstrate  the  costs  and  savings.  This 
computation  does  not  include  the  eKpenditures  for  storage,  transportation, 
maintenance,  administrative,  and  overhead  costs. 

Total  pounds  of  sludge  to  be  disposed  is 

23,215  gals  X  13.85  Ibs/gal  =  390,778  lbs. 

At  :|:3- 07/lb,  disposal  cost  to  TEAD  is 

390,773  lbs  X  :|:3. 07/lb  =  $1,199,638 

4.  If  TEAD  decides  to  use  the  weight  reduction  process  on  paint  sludge 
in-house,  the  cost  of  the  process  can  be  calculated.  Again  the  hidden 
expenditures  are  not  considered  for  this  simplified  computation. 

5.  Should  the  pilot  study  prove  that  approKimatsly  15  pounds  of  the 
sludge  can  be  processed  per  minute  (11  pounds  per  minute  feed  rate  is 


already  established  in  the  preliminary  tests),  then  the  total  hoars 
required  for  processing  390,773  lbs  ci  polyurethane  paint  sludge  is: 

390,773  lbs  X  (min/lS  lbs)  X  (hr/60  min)  =  434  hrs 

Labor  cost  for  two  operators  at  $19. 21 /hr  rate  is 

434  hrs  X  $i9-21/hr  X  2  =  $16,674 

Diesel  fuel  cost  to  operate  the  furnace,  including  the  afterburner  a 
the  consumption  rate  of  55  gals/hr  and  at  a  cost  of  $0. 94/gal  is 

55  gals/hr  X  434  hrs  X  $0. 94/gal  =  $22,433 

Cost  of  electrical  power  at  $0.07/kwhr 


120  kw  X  434  hrs  X  $0,07/kwhr  =  $3,646 


iotal  operating  costs: 

Labor  $16,674 

Fuel  $22,433 

Electrical  $  3.646 
Total  $42,753 

increasing  the  operating  cost  by  307-  to  cover  preparation  for 
operators  and  equipment 

307.  X  $42,758  =  $12,927 

Total  in  house  costs  would  be 

A- 4  1  “7C‘o  .+*crcr  crc.r 

6.  During  these  tests,  many  samples  of  paint  sludge  were  incinerated, 
with  detailed  data  kept  on  the  initial  sample  weights  and  the  final 


residue  weights  (Table  2).  '^Jhen  the  data  were  av^raqzi 
residue  was  -found  to  be  10.29%  o-f  the  initial  weight  ot 
10%  ’will  be  used  tor  cal oulati ons- 


,  the  tinal 
the  paint  sludge. 


The 


.int  of  final  residue 


'ter  i nci Herat 1  on  is 


10%  X  3?0,77S  lbs.  =  39,073  lb- 


The  cost  of  disposal  of  this  residue  at  to. 07/lb.  i; 


39.073  lbs,  X  t3. 07/lb.  =  tll9,970 


'otal  cost  i< 


tllv,970  +  t55 , 585  — 


afore  th 


■ie  savings 


_  r-  /\  T\  ■ 

CO  i  CKiJ  1 


ti , 199,688  -  tl75,: 


=  t 1.024. 133 


7.  Aithouoh  this  savings  eKcludes  ffiainteiiance  and  capital isation  ut  Liie 
furnace  as  well  as  storape,  adciini  strati  on  and  overhead  costs,  the  savings 
is  significant  enough  to  warrant  continued  efforts  in  developing  and 
testing  the  pilot  plant  equipment  at  AED's  furnace  test  site. 


CONCLUSIONS  AND  RECOMMENDATIONS 


Conclusions 


a.  The  results  of  the  feasibility  study  substantiated  the  projeut 
concept.  The  Army's  standard  furnace,  the  APE  1236  Deactivation  Furnace, 
equipped  with  the  necessary  pollution  control  system  is  adequate  tor  tne 
reduction  in  weight  of  paint  sludges  by  incineration. 


b.  During  the  tsesibility  tests,  a  -feed  rate  ot  11  pounde  per  minute 
was  achieved-  Approximately  one  drum  ot  paint  sludge  can  be  processed 
through  the  -furnace  each  hour. 

c.  It  is  anticipated  that  the  teed  rate  may  be  increased  to  15  pounds 
or  greater  per  minute  when  the  proposed  pilot  equipment  is  tested.  This 
projection  is  based  on  the  -fact  that  the  sludge  will  be  continuously 
metered-  which  facilitates  improved  steady  state  combustion,  elimination 
of  fluctuations  of  the  combusticn  zone  in  the  furnace,  and  efficient 
utilization  of  the  draft. 

d.  Substantial  paint  sludge  weight  reduction  was  achieved  during  the 
feasibility  tests.  An  average  of  about  ?0/.  of  the  paint  sludge  was  burned 
off,  leaving  107.  incombustible  fine  granule  solids  as  incineration  ash. 

The  residue,  which  consists  of  inorganic  pigments  and  inert  filler 
materials  and  some  heavy  metals,  can  be  disposed  of  as  hazardous  waste  for 
landfill  operations  through  commercial  contractors. 

e.  Cost  effectiveness  of  the  process  has  been  addressed  in  a  very 
preliminary  economic  analysis  which  excludes  capi tal ization ,  overhead,  and 
maintenance  costs.  This  analysis  concludes  that  a  significant  savings 
(about  one  million  dollars)  can  be  realized  by  Tooele  Army  Depot  each  year 
at  current  paint  sludge  production  rates. 

2.  Recommendations 

It  is  recommended  that  the  pilot  scale  study  be  implemented  so  that 
the  full  scale  process  can  be  developed  and  the  economics  can  be 
verified.  The  pollution  emission  measurements  which  may  affect  the 
operating  constraints  and  determine  the  permi tability  of  the  process 
should  also  be  considered. 
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PURCHASE  DESCRIPTIOM 
SEWER  CLEAN'ER 

(Diesel  Engine  Driven,  Vacuum  Tank.  Jet  Rodder) 


1.  Water  tank: 


a . 


Size:  Mini, mum  capacity,  1000  gallons, 


b.  Construction:  Water  tank  will  be  constructed  of  7  gauge 

bearin*  hijh  straasth  ' 

Steel*  suitable  for  welding,  equal  to  ASTM-A242  or  ABTH-A588 
The  interior  of  the-  tank  will  be  provided  with  a  coating  of* 
black  asphalt,  varnish  or  ZRC  (cold  galvanizing),  an  epoxy 
coating  IS  also  acceptable.  Bafflers,  manways-inspection  por^-s 
and  tank  sediment  drains  will  be  included  during  the  ^ 

construction  of  the  water  tank. 

2  adapter:  Water  tank  will  be  equipped  with  a 

hose  adapter  and  an  anti-syphon  device  for 
filling  the  tank  using  a  hydrant.  The  fill  adapter  will  be 
mounted  on  the  curb  side  of  the  tank.  A  SD-foot  long  2  1/2  inch 
diameter  fire  hydrant  hose  with  couplings  will  be  provided! 

d.  Level  Gauge:  A. tank  water  level  gauge  will  be  provided 
within  easy  sight  of  the  operator  at  the  front  of  the  truck. 

^  A  separator  or  strainer,  that  will  remove 

microns  or' 

larpr,  shall  be  installed  in  the  intake  line  between  the  anti- 

the  tank.  The  separator  or  strainer  will  be 
without  moving  or  replaceable  parts,  and  be  equipped  at  its 

solid  matter! ^  quick-acting  ball  valve  for  discharge  of  the 

valve:  A  manual  valve  shall  be  provided 

wi?h  filling  the  fresh  water  tank  and  the  debris  bodv 

with  fresh  water,  simultaneously.  The  fill  control  valve  will 


be  placed- between  the  anti-syphon  device  and  the  debris 


tank . 


2,  Debris/Body: 


Capacity:  Minimum  capacity,  3  cubic  yards. 


b.  Construction:  Debr: 


™  - ®  body  will  be  constructed  of  I/4. 

inch  mild  corrosion  and  abrasive 

welding  equal  to  ASTM-A242  or 


resistant 
ASTM-A588. 


steel  suitable  for 


returA  ^  operator  controlled  excess  liquid 
debrf^  r  pi^o’^ided  that  allows  excess  liquid  in  the 
rate  of  So'^GR?  and  pumped  back  into  the..aewer  At  the 


ONLY  THOSE  CLAUSES  MARKEO  WITH  AN  ''X*'  APPLY  TO  THIS  SOLtC  ( T  AT  JON/CON  TH  AC  T 


nMP/:?  A-V...  (..C.v9b'l>.AT-^-Ci4b 

d.  Solid  affluent  removal;  An  ejector  push  plate  is  an 
acceptable  method  for  removing  solid  from  the  debris  body.  A 
hydraulic  or  mechanical  system  will  be  provided  that  raises  and 
holds  the  debris  body  door  open  during  ejecting  solid  material 
from  the  debris  body. 

e.  Debris  body  cleaning:  A  system  that  allows  high 
pressure  clean  water  flushing  of  the  debris  body  from  the  inside 
will  be  provided.  The  debris  body  cleaning  system  will  function 
at  2000  PSI  with  20  GP.M  output'  minimum. 

\ 

I  f.  Debris  body  drain:  A  6  inch  debris  body  drain  shall  be 

!  located  on  the  curb  side  of  the  truck  that  allows  the  operator 

to  drain  all  excess  liquid  from  the  debris  body  using  one 
manuall.y  controlled  valve. 

g.  Controls:  Ejector  plate  controls  shall  be  located  on 
the  side  of  the  truck  away  from  the  rear  of  the  truck.  The 
operator  must  be  able  to  control  door  latch  release  and  all 
ejection  or  di/jaing  functions  without  working  around  or  near  the 
rear  door  of  the  Debris  body. 

h.  Level  indicator:  The  debris  body  will  be  equipped  with 
a  visual  indicator  that  indicates  the  level  of  debris  in  the 
debris  tank.  The  debris  level  indicator  shall  be  visible  from 
the  operator's  area  at  the  front  of  the  truck. 

i.  Water  recycling  system:  A  water  recycling  system  will 
be  provided  that  removes  water  from  the  debris  body,  filters  it 
and  pumps  it  into  the  clean  water  tank.  The  water  recycling 
system  shall  operate  automatically  and  independently  from  other 
functions.  The  water  recycling  system  will  supply  filtered 
water  to  the  clean  water  tank  at  the  rate  of  70  GPM. 

3.  Vacuum  pump: 

a.  Pump  type:  A  rotary  positive  displacement  root  type 
vacuum  pump  is  required. 

b.  Pump  rating:  Pump  provided  will  be  rated  at  16  inches 
of  mercury. 

c.  Pump  performance  unloaded:  Pump  will  rated  at  minimum 
of  3000  CFM  at  0  vacuum. 

d.  Pump  performance  loaded:  Pump  will  be  rated  at  minimum 
of  2500  CFM  at  216  inches  of  water,  (simulator  maximum  loading). 

e.  Pump  drive:  The  pump  drive  system  is  at  the  option  of 
the  manufacturer,  (is)  PTO  driven  or  separate  engine  driven.  In 
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the  event  a  manufacturer  elects  to  use  a  second  engine  to  drive 
the  vacuum  pump,  that  engine  will  be  compression  ignition  water 
cooled  diesel  fuel  burning  and  properly  sized  to  perform  all 
required  functions  without  overheating. 


f.  Suction  line:  The  required  size  for  the  suction  line  is 
9  inches,  minimum. 

4.  Water  pumps: 

a.  Pump  type:  .A  positive  displacement  high  pressure  pump 
equal  to  F.  E.  Meyers  Co,  model  D6520AVD  is  required. 

b.  The  pump  provided  will  be  capable  of  delivering  65  GPM 
at  2000  PSI  minimum. 


c.  Pump  will  be  capable  of  being  run  dry  for  a  period  of 
not  less  than  10  minutes  without  damage. 


5.  Hand  gun  system: 


a.  Equipment:  A  wash  down  system  (hand-gun)  will  be 
provided  that  produces  20  GPM  at  2000  PSI.  Quick  disconnect 
couplings  will  be  installed  on  the  truck  to  connect  the  wash 
down  svstem  to  the  hand  gun,  one  quickcoupler  at  the  front  of 
the  truck  and  one  at  the  rear.  One  25  foot  long  1/2  inch  inside 
diameter  high  pressure  hose  (4000  PSI  bursting  pressure)  will 
be  provided  with  male  quickcoupler  and  hand  gun. 

6.  Jet  Rodder  system: 


a.  Hose  reel:  A  hydraulically  powered  hose  reel  will  be 
mounted  behind  the  cab  of  the  truck  -capable  of  containing  800 
feet  of  1  inch  inside  diameter  high  pressure  hose.  The  hose 
reel  will  be  capable  of  rotating  under  power  in  a  clock  wise  or 
counter  clock  wise  direction.  The  directional  control  of  the 
hose  reel  will  be  performed  by  foot  pedals.  The  hose  reel  will 
be  equipped  with  a  hose  footage  counter  clearly  visible  to  the 
operator.  A  reel  speed  adjusting  control  will  be  located  at  the 
front  of  the  truck  within  easy  reach  of  the  operator. 


b.  High  pressure  hose:  The  high  pressure  hose  provided 
will  be  constructed  of  a  single  600  foot  long  piece  with  an 
inside  diameter  of  1  inch.  The  proof  pressure  of  the  hose  will 
be  4000  lbs.  Normal  operating  pressure  for  the  hose  will  be  2500 
lbs.  The  jetrodder  hose  will  come  equipped  with  3  nozzles.  One 
nozzle  will  be  a  1  inch  by  30  degree,  the  other  will  be  1  inch 
by  15  degrees.  The  storm  sewer  nozzle  for  1  inch  hose  w-ill  be 
equipped  with  replaceable  spray  Jets  and  designed  for  use  in  18 
thru  36  inch  pipe.  Minmum  burst  pressure  of  6.250  PSI  is  acceptable. 
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o.  Flow  controls:  A  system  of  manual 

used  in  jet  rodding  or  pressure  washing  operations. 

7.  Hydraulic  power  boom: 

Power-boom:  A  hydraulic  boom  with  a  300  degree  swing t  10 

font  vertical  lift,  capable  of  lifting  1000  lbs.  will  be 
p?ovide5  ?he  boo^  will  be  controlled  by  a  remote  electric  push 
Ltton  station  for  all  vertical  and  horizontal  movement.  The 
boom  will  support  the  vacuum  hose. 

8.  Truck  chassis: 

a.  Frame:  The  truck  frame  will  be  constructed 

psi  straight  channels  with  15  inch  design  modulus  minimum. 

b.  Dimensions:  Cab  to  axle  distance  will  be  134  inches. 

Cab  to  frame  distance  will  be  181  inches. 

c.  Cab:  Truck  cab  will  be  short  conventional  style. 

d.  Front  .suspension:  Front  axle  will  be  rated  at  12000 
lbs.  minimum. 

e.  Rear  suspension:  Rear  suspension  will  be  rated  at  23000 
lbs.  minimum,  and  equipped  with  4500  lbs.  overload  spr  g 

^  *  » 
f  Brakes:  Parking  brake  will  be  hand  engaged  automatic 
spring  b^kl  Service  brakes  will  be  dual  air/brake  system  with 
anti-lock  Rendix  Westinghouse  or  equal. 

conform  to  Federal  motor  carrier  safety  regulations  393.4 
through  393.42  (b) .  393.43  and  393.45  through  393.52  ^rail^^ 
couplings  and  trailer  towing  connections  will  not  be  proxided  on 

this  truck. 

g.  Wheels  and  tires  wheels  will  be  10  hole 
(budd  type);  two-piece  wheels  are  not  acceptable.  Tires  will 
iavfa  rated  capaLty  at  least  equal  to  the  l-J  imposed  on  each 
tire,  measured  at  each  wheel,  at  the  ground,  with  ,  , 

loaded  to  rated  GVW.  An  assembled  spare  tire  and  wheel  assembly 

will  be  provided  (not  mounted). 

9.  Power  train: 

a.  -Engine. r-equxrements:  The  engine  will  be  compression 
ignition  with  6  or  more  cylinders,  li^quid  cooled  and  rated  at 
250  horse  power  minimum.  The  preferred  engine  is  a 
cummins.  EMine  Kill  use  .  Slow  plu*  system  for  cold  Keather 
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b.  Transmission  requirements: 
automatic  transmission  comparable  with  engine  siting, 
transmission  is  an  Allison. 

r  ^xles:  Front  and  rear  axles  will  be  the  manufacturer’s 

standard  full  floating  type-  Axle  ratings  shall  be 
eoual  to  the  load  imposed  on  each  axle,  measured  at  the  ground, 
:?S  tJ:  «u=k  loaded  to  ratad  SVW.  Tha  rear  ari.  may  be  a  two 
speed  type.  Front  wheel  bearings  will  be  wet  type  with  oil 
level  sight  indicator. 

‘d  Air  compressor:  An  engine  driven  and  engine  lubricated 
12  c?;  afr  coSp^Hsor  will  be  provided.  The  air  compree.or  may 
be  air  or  water  cooled* 

e.  Hour  Meter:  A  time  totalizing  engine  operating  hour 

meter  will  be  provided  and  mounted  on  the  vehicle  dash. 

10.  Truck  cab: 

a.  Seats:  •  Two  individual  fully  adjustable  air  ^jj®  . 

will  be  provided.  Each  seat  will  be  equipped  with  a  three  point 

seat  belt. 

b.  Air  conditioning/heating  system:  Cab  will  be  fully  air 

conditioned  and  heated  by  an 

installed  engine  driven  air  conditioning/heating  system  with 
integrated  heating  or  cooling  system  controls.  Two  ®  J”®" 
oscillating  electric  air  circulating  fans  will  be  mounted  near 
the  center  of  the  dash.  Each  fan  will  have  individual  off  and 

on  controls* 

c.  steering:  The  steering  system  shall  be  full  power 
hydraulic  powered. by  an  engine  driven  hydraulic  pump. 

d.  Towing  hooks:  Vehicle  recovery  or  towing  hooks  shall  be 
provided  as  follows:  two  at  the  front  of  the  truck,  mounted  to 
?he  frame  in  front  of  the  bumper',  one  on  each  frame  rail.  Two 
recoverv  towing  hooks  will  be  provided  at  the  rear  of  7^0 

one  on  each  frame  rail  as  near  to  the  rear  of  the  vehicle  as 

possible. 

e.  Sound  levels:  The  interior  sound  level  shall  conform  to 

federal  actor  carrier  safety  regulation  393.94.  f^® 

sound  level  will  conform  to  the  EPA  noise  emission  standards  for 
transportation  equipment  medium  and  heavy  trucks. 

f.  Paint/undercoating  vehicle  will  be  cleaned,  treated  and 
painted  in  accordance  with  good  commercial  practice.  The 
palntinj  aball  consist  of  not  less  than  1 
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coat  of  finish  enamel.  Painting  shall  be  with  the  manufacturers 
current  materials  according  to  manufacturer’s  current  process, 
except  that  the  total  dry  film  thickness  shall  not  be  less  than 
2.5  mils.  The  paint  shall  be  free  from  runs,  sags,  orange  peel, 
or  other  defects.  The  color  shell  be  pastel  green  Dupont  spec 
»45802L.  The  external  cab  floor  and  the  underside  of  the 
fender  wells  shall  be  coated  wiz:\  a  bituminous  rust  inhibitor. 

11.  Accessories.' 

a.  The  following  accessories  will  be  provided  by  the 
manufacturer: 

(1)  12  volt  hand  held  spotlight  -  1  ea. 

(2)  Rotating  yellow  warning  light  mounted  top  of  cab  -  1 


{3)  Audible  backup  alarm  (mounted)  -  1  ea. 

(4)  Boom  mounted  spot  light  ; count:!)  -  1  ea. 

(5)  Hydraulic  Jack  -  1  ea. 

% 

(6)  Wheel  lug  nut  wrench  -  I  ea. 

(7  )  Top  roller  hose  guide  -  1  ea. 

(8  )  Quick  clamps  for  8  inch  suction  hose  -  6  ea. 

(9)  Offset  man  hole  roller  -  1  ea. 

( 10 )  Sewer  hose  repair  tools 

( 11 )  Lockable  tool  boxes 

(12)  Telescopic  boom 

(13)  Catch  basin  serrated  extension 

(14)  A  quick  connecting* operator’s  suction  tube  handle 

(15)  Air  purging  system  for  blowing  water  out  of  system, 
preventing  freezing. 
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{  Ig)  Hish  pressure  hose  reel  tensioning  device  {for 
behind- the-cab  reel  only) 

(  17)  Automatic  excess  liquid  return  system 

(  18)  Fluidizing  nozzles  for  vacuuming  material  below 
liquid  level  when  distance  from  liquid  level  to  top  of  tank 
exceeds  200. 

*  (19)  Pressurized  debris  removal  thru,  reversing  positive 

displacement  vacuum  pumps. 


NOTE;  DELETE  ALL  REFEREIKIES  TO  PROOF  (W  PRESSURE,'  IT  IS  NOT  APPLICABLE 
TO  THIS  PURCHASE  DESGRIFHON. 
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Dr.  Ed  Novak  is  the  Acting  Chief,  USACERL-EN.  The  USACERL  technical  editor  was  Gloria  J.  Wienke, 
Infomation  Management  Office. 

COL  Daniel  Waldo,  Jr.  is  Commander  and  Director  of  USACERL,  and  Dr.  L.R.  Shaffer  is 
Technical  Director. 
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LANDFARM  TECHNOLOGY  AT  FORT  POLK,  LOUISIANA 


1  INTRODUCTION 


Background 

Fort  Polk,  LA,  is  located  in  central  Vernon  Parish  in  West-Central  Louisiana,  about  6  miles 
southeast  of  the  town  of  Leesville.  In  early  1983,  a  combination  of  factors  prompted  Fort  Polk  to  explore 
alternatives  for  disposing  of  sewage  sludge  and  contaminated  soil.  Changes  in  Louisiana’s  Solid  Waste 
Rules  md  Regulations  ended  the  practice  of  disposing  of  contaminated  soil  in  the  installation’s  landfill. 
Changing  regulations  were  also  affecting  the  disposal  of  sewage  sludge.  Previously,  sewage  sludge  had 
been  used  along  roads  and  in  wildlife  food  plots,  but  a  proposed  state  environmental  regulation  was  going 
to  require  a  solid  waste  permit  for  each  area  used  for  sludge  disposal.  The  projected  costs  of  proper 
disposal  for  contaminated  soils  and  sewage  sludge  under  the  new  regulations  were  the  impetus  for  looking 
at  alternative  and/or  new  technologies. 

The  technology  investigated  in  this  research  is  landfarming,  a  treatment  process  in  which  waste  is 
mixed  with  the  surface  soil  and  is  degraded,  transformed,  or  immobilized.  The  surface  soil  is  used  as  the 
treatment  medium  and  the  process  is  based  primarily  on  the  principle  of  aerobic  decomposition  of  organic 
wastes.  Compared  to  other  land  disposal  treatments  such  as  landfills  and  surface  impoundments, 
landfarmmg  has  the  potential  to  reduce  monitoring  and  maintenance  costs,  as  well  as  cleanup  liabilities 
Because  of  these  reduced  costs  and  liabilities,  and  the  relatively  low  initial  and  operating  costs! 
landfarming  has  received  much  attention  as  an  ultimate  disposal  alternative. 

The  Environmental  and  Natural  Resources  Management  Division  at  Fort  Polk  asked  the  U  S  Army 
Constniction  Engineering  Research  Laboratories  (USACERL)  to  assist  with  the  landfaim  project.  The 
project  is  documented  in  this  report  because  the  technology  may  be  of  interest  to  other  Army  installations. 


Objective 

T^e  objective  of  this  report  is  to  document  landfarm  technology  as  it  was  used  to  treat  contaminated 
soil  and  sewage  sludge  at  Fort  Polk,  LA. 


Approach 


rh  involved  in  site  selection  and  the  solid  waste  permitting  process  are  discussed  in 

ap  ers  2  and  3,  respecuvely.  Landfarm  operations  and  environmental  monitoring  are  discussed  in 

Tf  o"  the  successful  operations  as  reflected  by  monitoring  data,  Fort 

Polk  allied  for  and  received  a  solid  waste  pennit  modified  to  allow  recycling  of  the  degraded  material 

applicttionr^^""  (Chapter  6).  Chapter  7  contains  lessons  learned  during  this  project  and  suggests  some 
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2  LANDFARMSITE 


Site  Selection 

Site  selection  for  a  proposed  landfill/landfarm  complex  at  Fort  Polk  began  in  1983.  The  complex 
would  operate  according  to  a  solid  waste  permit  issued  under  new  Louisiana  Department  of  Environmental 
Quality  (LADEQ)  Solid  Waste  Rules  and  Regulations.  An  area  west  of  Chaffee  Road  and  north  of  the 
intersection  with  Mill  Creek  Road  was  tentatively  selected.  This  tentative  selection  was  based  on  visual 
observations:  clay  soils  were  visible  on  the  surface  and  plants  indicative  of  heavy  soils  (hawthorn,  native 
crabapple,  and  post  oak)  were  abundant. 

The  U.S.  Army  Corps  of  Engineers,  Fort  Worth  District,  carried  out  the  geohydrologic  testing  of 
the  site.  Borings  were  made  on  a  300  ft  x  3(X)  ft*  grid  to  collect  soils,  geologic,  hydrologic,  permeability, 
and  other  site  information.  An  isometric  profile  was  created  from  the  correlation  of  continuously  sampled 
borings  to  depths  of  40  to  50  ft,  which  is  a  minimum  of  20  ft  below  the  lowest  proposed  excavation  point. 
Borings  subsequently  were  backfilled  with  a  cement-bentonite-water  mixture  to  prevent  contamination  of 
groundwater. 

Groundwater 

The  general  direction  of  groundwater  flow  at  the  site  is  south.  No  water  wells  are  operating, 
abandoned,  or  proposed  within  1  mile  of  the  site  perimeter.  Four  freshwater  aquifer  units  are  located 
under  the  site  at  depths  ranging  from  480  to  1570  ft. 

Surface  Drainage 

The  landfarm  site  is  completely  outside  of  the  100-year  floodplain.  Surface  drainage  outside  the 
landfarm  is  drained  away  from  the  site. 

Geological  Characteristics 

The  landfarm  site  is  on  an  outcrop  of  a  clay  fonnation  approximately  360  ft  thick.  Overburden  at 
the  site  consists  of  a  mantle  of  residual  soil  that  is  brown  to  light  brown,  very  stiff,  calcareous  clay  of  high 
plasticity  with  minor  amounts  of  sand.  Frequently,  it  contains  organic  material.  This  soil  averages  2  ft 
thick  and  covers  the  entire  site. 

Primary  material  underlying  the  overburden  consists  of  very  stiff  to  hard  clay  of  liigh  plasticity. 
It  contains  scattered  lime  nodules  in  varying  concentrations  and  minor  amounts  of  silt,  fine  sand,  and 
carbonaceous  material.  Structurally,  the  clay  is  massive  with  scattered  lenses  and  pockets  of  clayey  silt, 
silt,  and  fine  sand.  Tight  slickensides  (polished,  smoothly  striated  surfaces  resulting  from  slippage  along 
a  fault  plane)  occur  with  moderate  frequency  and  appear  to  be  confined  to  clay  zones  of  higher  plasticity. 

Environmental  Characteristics 

There  are  no  known  historical  sites,  recreational  areas,  archaeological  sites,  designated  wildlife 
management  areas,  swamps,  marshes,  habitat  for  endangered  species,  or  other  sensitive  ecological  areas 
within  1(X)0  ft  of  the  site. 


A  metric  conversion  table  is  on  page  18. 
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After  analysis  of  the  preliminary  data,  it  was  deteimined  that  the  site  met  the  criteria  of  the  State 
of  Louisiana  for  the  siting  of  landfills  and  landfarms.  Once  this  determination  was  made,  the  Fort  Worth 
District  prepared  the  application  for  a  solid  waste  permit  (see  Chapter  3). 


Construction 

Construction  of  the  facility  began  in  late  1984.  The  site  was  cleared  by  shearing  using  a  KG  blade 
on  a  D-8  bulldozer.  Shearing  left  the  slumps  and  roots,  which  had  to  be  grubbed  using  rippers  on  a  large 
motorgrader.  Grubbing  was  on  24-in.  centers  to  a  depth  of  18  in. 

The  pond  embankment  and  enclosing  levee  were  constructed  of  material  taken  from  an  adjacent 
location.  Clay  soils  used  in  constructing  the  pond  embankment  are  characterized  as  containing 
slickensides.  Soils  having  this  characteristic  are  minimally  acceptable  for  this  use  and  may  slump  after 
several  years,  causing  a  maintenance  problem. 

A  buffer  zone  of  approximately  100  ft  was  created  between  the  landfarm  operational  area  and  its 
boundaiy  fence.  This  buffer  area  consists  of  a  strip  of  cleared  land  and  a  strip  of  trees  near  the  perimeter 
fence  of  the  landfarm. 


Layout  and  Security 

Total  area  of  the  facility  is  8.26  acres,  which  is  enclosed  by  levees.  Of  the  total  area,  3  acres  in  the 
southeast  comer  are  reserved  for  impoundment  mnoff.  The  landfarm  usable  area  is  4.1  acres,  subdivided 
into  four  working  plots  separated  by  a  terrace  (diversion),  which  reduces  sheet  flow  and  prevents  the 
migration  of  material  being  degraded.  All  runoff  water  diverted  by  the  terraces  is  dumped  into  a  common 
grassed  waterway  and  flows  into  the  impoundment.  Figure  1  is  a  diagram  of  the  landfarm  complex. 

The  surface  impoundment  was  designed  to  retain  rainfall/ninoff  from  the  landfaim  area  and  as  an 
irrigation  water  supply  source.  It  was  created  by  constmeting  an  earthen  embankment  along  the  southern 
and  eastern  boundaries  of  the  landfarm.  A  levee  was  installed  along  the  northern  and  western  boundaries 
of  the  landfarm  to  intercept  and  prevent  offsite  surface  water  from  entering  the  area.  To  prevent 
overtopping  of  the  embankment  surrounding  the  impoundment,  an  emergency  spillway  was  constructed. 
Sufficient  natural  clay  is  present  to  meet  the  thickness  requirements  of  the  barrier  along  the  bottom  and 
sides  of  the  impoundment.  Five  groundwater  monitoring  well  sites  (three  downgradient  and  two 
upgradient)  were  installed  to  assure  that  probable  contaminant  flow  paths  are  monitored. 

The  east  boundary  of  the  landfarm  is  more  than  1(X)  ft  from  Chaffee  Road,  a  major  traffic  route. 
Dense  native  vegetation  of  mixed  pine  and  hardwood  forest  was  left  between  the  perimeter  fence  of  the 
landfarm  and  Chaffee  Road.  The  north  and  west  boundaries  of  the  landfarm  are  a  common  boundary  with 
the  sanitary  landfill.  The  south  boundary  is  undeveloped  forest  area. 

Security  of  the  landfill  site  is  assured  by  a  boundary  fence  of  three-strand  barbed  wire  with  a  single 
access  point  secured  by  lock  and  key.  Signs  are  placed  on  the  fencing  to  help  prevent  inadvertent  entry 
by  unauthorized  personnel. 
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Figure  1.  Fort  Polk  Landfarm  Layout. 


3  PERMITTING 


Initial  Permit  Proposal 

landfarai  was  completed  in  the  late  spring  of  1985,  resources  and  efforts 
site  f  obtainmg  a  joint  solid  waste  permit  for  the  landfami  and  adjacent  landfiU 

Aff.i«  ■’  Louisiana  Department  of  Natural  Resources  Office  of  Environmental 

“*  documentation  of  the  proposed  landfarm  ^e  S 
ts  operation,  w^  completed  in  June  1985  and  revised  in  October  1985.  Major  sections  included  in  Part  II 

fi  specifications,  an  operational  plan,  an  implementation  plan,  a  monitoring  plan 
post  closure  data,  and  financial  responsibility  statements.  ®  ^  ’ 

a  “wiJd  rest”  from  data  (^apter  2),  information  gathered  for  the  Part  II  documentation  included 

wind  rose  from  hourly  wind  data  collected  between  January  1967  and  1976,  and  rainfall  frequency. 


Permit  Limits 

i^rmitaddresrefsilritylLfety/LeiSn^y^S 

lh/a„  f  O'KiW  ““1  »«*Iy  application  rates  for  various  wastes  (oily^29 

llVacie,  gnt  1.1  cu  ytl/acre,  and  dned  sludge  1.9  cu  yd/acre).  THe  method  of  arr«...n..n  recoSnine 

systems,  key  personnel,  traimng,  and  hours  of  opetadon  were  also  specihed.  Extensive  attendon  was 
given  to  the  expansion  of  the  Fotic  Polk’s  Instahadon  SplB  COndneency  Plan  OSCP)  to  ensure 
afety/etnerpney  requirements  were  sadsfied.  Pmvendon  of  salvagiiT.  la  mvS  werTa?^ 
addressed  along  with  other  security  measures.  '  were  also 


4  OPERATIONS 


Operation  of  the  landfarm  began  in  January  1986  after  approval  of  the  pennit  application.  A  control 
building  with  truck  scales  is  located  on  the  adjacent  landfill  property  near  the  landfarm  access  point.  AU 
vehicles  admitted  to  the  landfarm  are  weighed.  Weight  tickets  are  accumulated  and  a  landfarm  operator 
picks  up  the  records  daily.  Records  are  maintained  at  the  Environmental  and  Natural  Resources 
Management  Division. 


Personnel 

The  landfarm  is  operated  by  two  people  certified  by  the  State  of  Louisiana  as  Qass  A  landfarm 
operators.  These  people  are  responsible  for  all  aspects  of  operation — ^both  administration  and  labor.  One 
additional  operator  has  Qass  C  certification  and  conducts  only  labor  activities.  The  responsibilities  of 
daily  operation  are  rotated  among  the  operators. 


Training 

A  training  program  was  established  for  all  government  employees  involved  in  waste  collection, 
transportation,  and  disposal.  Training  included  the  following  subjects:  recordkeeping,  security,  emergency 
procedures  (including  the  Installation  Spill  Contingency  Plan  [ISCP]),  landfarm  operations  (including 
limitations,  equipment,  irrigation,  waste  application,  turfing,  and  landscape  maintenance),  inspection 
requirements,  and  leachate  and  vector  control. 


Loading 

Fort  Polk  operates  two  waste  water  treatment  plants;  one  at  North  Fort  Polk  and  one  at  South  Fort 
Polk.  The  North  Fort  plant  has  4  operational  digested  sludge  drying  beds  and  the  South  Fort  plant  has 
18  drying  beds.  The  combined  annual  production  of  digested  sewage  sludge  from  both  treatment  plants 
is  approximately  525  tons.  Additionally,  two  drying  beds  at  the  South  Fort  wastewater  treatment  plant 
are  used  as  the  accumulation  point  for  soil  contaminated  by  petroleum,  oils,  and  lubricants  (POL)  and  for 
washrack  sediments. 

When  the  drying  beds  are  cleaned,  POL-contaminated  soil,  washrack  sediments,  or  digested  sewage 
sludge  is  loaded  into  dump  trucks  using  a  hydraulic,  telescoping  boom  loader.  The  trucks  travel 
approximately  5  miles  to  the  landfill  scales  where  they  are  individually  weighed;  the  weights  are  recorded 
by  truck  number.  The  trucks  then  proceed  to  the  landfarm,  a  distance  of  about  250  yards. 

Trucks  are  positioned  and  dumped  by  the  landfarm  operator  on  duty.  Each  load  is  dumped  so  there 
is  no  travel  through  previously  offloaded  material.  This  prevents  tracking  of  contaminated  soil/sediments 
and  sludge  out  of  the  landfarm. 

Normal  operations  dictate  that  either  all  of  the  POL-contaminated  soil/sediments  or  all  the  digested 
sewage  sludge  be  transported  and  dumped  at  the  landfarm  before  transporting  and  dumping  the  other 
material.  The  material  received  first  is  spread  across  the  plot  of  application.  Upon  completion  of  the 
initial  loading,  the  second  material  is  brought  in  and  dumped  on  top  of  the  previously  applied  material. 
It  is  also  spread  to  provide  a  uniform  depth  and  loading  across  the  entire  plot.  The  material  is  then  mixed 
using  a  windrow  procedure.  A  crawler  tractor,  equipped  with  a  four-way  tilt  blade,  rolls  both  layers  of 
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material  into  a  windrow,  then  rolls  the  windrow  back  into  the  area  originally  occupied  and  spreads  the 
material  over  the  entire  plot. 

During  off-loading,  initial  spreading,  and  mixing,  all  foreign  objects  (inorganics)  are  removed.  The 
objects  are  accumulated  in  the  bucket  loader  attachment  of  the  tractor,  weighed,  and  taken  to  the  landfill 
for  disposal.  The  weight  of  the  foreign  material  is  subtracted  from  the  total  weight  of  waste  received. 
After  spreading  operations  are  complete,  the  crawler  tractor  used  in  this  operation  is  cleaned  on  site  with 
water  from  the  impoundment  using  an  irrigation  pump  as  a  power  washer. 

Use  of  standard  farming  equipment  and  other  equipment  (Table  1)  helped  reduce  operational  costs. 


Degradation 

The  waste  mixture  is  further  mixed  using  the  farm  tractor  and  disc  harrow.  A  few  passes  of  the  disc 
harrow  with  the  cutters  set  almost  straight  helps  locate  any  foreign  objects  missed  during  the  initial 
screening.  The  cutters  are  then  angled  and  the  waste  is  mixed  to  maximum  cutter  depth. 

Tilling  is  normally  perfonned  twice  daily  for  the  first  2  weeks  using  the  PTO-driven  roto-tiller. 
Frequency  of  tillage  is  weather  dependent,  and  is  performed  as  conditions  permit  during  periods  of 
inclement  weather. 

Occasionally,  the  digested  sewage  sludge  has  not  completely  dried;  this  dictates  a  number  of  minor 
operational  changes  because  (1)  the  crawler  tractor  cannot  mix  and  spread  the  material  easily;  it  flows 
ahead  of  the  blade;  (2)  the  sludge  behaves  as  a  lubricant  and  reduces  traction. 


Table  1 

Equipment  List 


1  Rubber  tired  tractor,  John  Deere  2550  w/bucket  loader  attachment 

1  Disc  harrow,  TPH,  6  foot,  20  cutter 

1  Roto-tiller,  6  foot,  TPH,  PTO-driven 

1  Seeder/spreader,  800  lb  capaci^,  TPH,  PTO-driven 

1  Ag  Rain  irrigation  system,  reel  type,  traveling  sprinkler 

1  Peg- tooth  harrow,  TPH,  10  foot 

1  Box  Blade,  TPH,  6  foot 

1  Rotary  mower,  TPH,  PTO-driven,  6  foot 

1  Vacuum  pump  (for  evacuating  soil  pore  water  iysimeters) 

1  Portable  pump  generator  (to  energize  vacuum  pump) 

3  Fixed  rain  gauges 

3  Movable  rain  gauges  (for  measurement  of  irrigation  water) 

TPH  =  three  point  hitch 
PTO  =  power  take  off 

11  farm  equipment  is  manufacturer’s  standard  equipment  readily  available  from  any  farm  equipmeni/implement  dealer, 
cher  equipment  is  also  readily  available  from  appropriate  dealer/supplier.  Commercial  or  trade  names  are  cited  for 
iiiustralive  purposes.  Neither  the  United  States  Government  nor  any  agency  thereof  make  any  endorsement  concerning 
the  products. 

This  listing  includes  only  equipment  dedicated  exclusively  to  landfarm  operations. 
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If  wet  sludge  is  encountered,  the  crawler  tractor  is  tracked  back  and  forth  through  the  material.  Ruts 
created  expose  a  larger  surface  area  which  speeds  up  the  drying  process.  The  rutting/drying  process  is 
continued,  using  the  farm  tractor,  until  the  tractor  can  travel  in  a  straight  path  when  the  tiller  is  attached. 
When  the  material  has  dried  sufficiently,  normal  twice  per  day  tilling  is  resumed. 

Throughout  the  degradation  cycle,  irrigation,  if  required,  is  performed  after  tillage  or  on  days  when 
there  IS  no  tiUage.  Maximum  microbial  activity  is  encouraged  if  the  waste  mixture  is  never  aUowed  to 
completely  diy  at  any  time  during  the  degradation  cycle.  Approximately  1  in.  of  irrigation  water  per  week 
IS  required  at  Fort  Polk  during  periods  of  litUe  or  no  rainfall.  Table  2  shows  the  typical  degradation  cycle. 

At  the  end  of  the  first  4  weeks  of  intensive  tillage,  the  interval  is  reduced  to  three  times  per  week 
and  tiUage  is  continued  for  the  next  4  weeks.  Between  the  Stft  and  10th  weeks,  a  preliminary 
phytotoxicity  test  is  performed  to  determine  the  intensity  of  future  tillage.  Prior  to  seeding,  the  soil/waste 
mixture  is  fertilized  at  a  rate  that  will  yield  32  lb  actual  nitrogen,  32  lb  actual  phosphorous,  and  32  lb 
actual  potassium  per  acre.  Fertilizer  is  broadcast  and  incorporated  into  the  soil/waste  mixture.  The 
soil/waste  mixture  is  seeded  with  a  rapidly  germinating  plant,  browntop  miUet,  at  a  rate  of  35  lb  per  acre 
The  top  of  the  mixture  is  slightly  compacted  to  aid  germination.  If  required,  plots  are  irrigated  every  other 


In  Louisiana,  browntop  millet  wiU  normally  germinate  within  3  to  4  days  and  grow  to  a  height  of 
2  to  4  in.  within  a  week.  If  the  planting  exhibits  acceptable  establishment  and  growth,  it  is  incorporated 
into  the  soil  (per  the  permit  requirements)  by  tilling  and  a  tilling  schedule  of  once  per  week  is  followed 
for  approximately  12  to  14  weeks.  Should  the  planting  show  diminished  plant  establishment  or  stunted, 
chlorotic  plants,  the  planting  is  incorporated  into  the  soil  and  a  schedule  of  3  times  per  week  tiUage  is 
resumed.  The  preliminary  phytotoxicity  test  is  repeated  at  2-week  intervals  until  successful.  TiUage  is 
then  reduced  to  once  per  week  for  the  remainder  of  the  degradation  cycle. 

After  the  reduced  tiUage  increment,  a  final  phytotoxicity  test  is  performed  using  plants  of  the  genus 
Brassica.  Planting  rates  will  vary  according  to  species  selected.  The  procedure  is  the  same  as  for  the 

preliminary  test.  If  the  test  is  not  successful,  tiUage  is  resumed  and  the  test  is  repeated  periodicaUy  until 
successful. 

Once  a  final  phytotoxicity  test  is  successful  and  aU  other  permit  requirements  are  met,  the  degraded 
material  can  be  removed  from  the  landfarm  and  used  according  to  modifications  to  the  permit  (see 
Chapter  6). 


Surface  Impoundment 

The  surface  impoundment  is  inspected  weekly  and  after  storms  to  detect  evidence  of  deterioration 
of  the  levees,  overtopping,  malfunctions,  or  improper  operation.  If  a  leak  is  detected,  the  LADEQ  SoUd 
Waste  Management  Division  is  notified  immediately. 


Water  in  the  surface  impoundment  is  used  to  irrigate  the  landfarm  plots  when  rainfaU  is  limited. 
It  is  also  used  to  clean  equipment.  This  practice  reduces  the  amount  of  material  tracked  off  the  site.  It 
also  eUminates  the  use  of  fresh  water  on  the  site  and  assures  control  over  the  washwater. 
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Table  2 


Typical  Degradation  Cycle  at  Fort  Polk,  Louisiana 


Assuming  receipt  of  dry  digested  sewage  sludge. 


5  MONITORING 


The  permit  requires  monitoring  of  groundwater,  soil  pore  water,  in-situ  soils,  soil/waste  mixture, 
surface  water  impoundment,  and  plant  growth.  Baseline  analyses  were  made  for  groundwater  and  soils 
before  introducing  wastes  into  the  facility.  Operational  analyses  are  compared  to  baseline  data  after  each 
sampling  episode.  All  groundwater  monitoring  wells,  soil  pore  water  lysimeters,  and  the  surface 
impoundment  are  sampled  and  analyzed  semi-annually  for  iron,  chloride,  specific  conductance,  pH,  total 
organic  carbon,  total  dissolved  solids,  nitrate,  and  total  nitrogen.  Soft  pore  water  is  monitored  by  glass 
block  lysimeters.  Two  are  located  outside  the  application  area  and  four  are  located  within  the  area  of 
waste  application.  In  addition  to  the  analyses  stated  for  groundwater,  soil  pore  water  is  analyzed  for 
nickel,  cadmium,  copper,  zinc,  and  lead. 

In-situ  soil  with  which  wastes  will  be  mixed  are  sampled  before  application  of  wastes.  Two  areas 
within  each  plot  are  randomly  selected  and  sampled  at  the  depth  of  0  to  6,  6  to  12,  12  to  24,  and  24  to 
36  in.  Each  sample  interval  is  analyzed  for  cation  exchange  capacity,  pH,  total  nitrogen,  organic  matter, 
salts  (calcium,  magnesium,  sodium,  aluminum,  iron),  nickel,  cadmium,  coRjer,  zinc,  and  lead.  The 
soil/waste  mixture  is  sampled  immediately  after  initial  mixing  and  near  the  middle  and  end  of  the 
degradation  cycle.  Samples  are  collected  from  two  areas  of  each  plot  and  are  analyzed  for  the  same 
parameters  as  the  in-situ  soils. 

Agronomic  monitoring  is  accomplished  by  phytotoxicity  testing  and  plant  tissue  analyses. 
(Phytotoxicity  testing  is  discussed  in  Chaffers  4  and  6.)  Plants  from  the  final  phytotoxicity  test  are 
collected  and  analyzed  for  nickel,  lead,  copper,  zinc,  and  cadmium.  All  analyses  to  date  have  shown  no 
uptake  of  these  metals. 

Analytical  results  are  reported  to  LADEQ  annually.  All  test  results  have  been  within  limits  set  by 
LADEQ  Solid  Waste  Rules  and  Regulations  and  no  deficiencies  have  been  found  during  quarterly  on-site 
inspections  by  LADEQ  inspectors.  ' 
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6  RECYCLING 


Permit  for  Recycling 

At  the  time  the  permit  was  prepared,  the  possibility  of  recycling  the  degraded  material  was  not 
considered.  The  permit  required  the  facility  to  have  a  finite  lifespan;  operations  would  cease  on 
1  November  1993  and  have  a  final  closure  date  of  1  April  1994. 

Phytotoxicity  testing  had  been  conducted  since  completion  of  the  first  degradation  cycle  and  the 
plants  were  very  responsive  to  the  degraded  mixture.  This  testing  was  not  required  by  the  permit 
application  but  was  initiated  as  a  mechanism  to  determine  the  completeness  of  the  degradation  cycle. 
Plant  tissue  sample  analyses  had  shown  that  plants  growing  on  the  degraded  material  did  not  uptake  heavy 
metals  when  compared  to  the  control  sample  data.  Based  on  these  and  other  indicative  analytical  data, 
it  was  decided  to  request  a  penmit  modification  that  would  allow  reuse  of  the  degraded  material. 

It  was  proposed  to  the  LADEQ  that  the  degraded  material  be  removed  from  the  facility  after  certain 
conditions  had  been  met.  First,  the  soil/waste  mixture  would  undergo  degradation  in  the  plots  for  a  period 
of  not  less  than  6  months  and  the  degradation  cycle  would  be  concluded  only  when  (1)  heavy  metals  were 
below  threshold  values,  defined  in  Louisiana  Solid  Waste  Rules  and  Regulations,  in  the  degraded  material 
matrix,  (2)  organic  matter  content  of  the  degraded  material  was  at  least  3  percent  over  native  soil, 
(3)  degraded  material  texture  (U.S.  Department  of  Agriculture  classification)  by  field  determination  was 
sandy  loam  or  finer,  and  (4)  a  successful  field  growth  test  (phytotoxicity  test)  of  the  degraded  material 
had  been  completed  using  plants  affected  by  petroleum  waste  application,  such  as  the  genus  Brassica. 

It  was  also  proposed  that  factors  to  be  evaluated  during  field  growth  testing  would  be  (1)  germi¬ 
nation,  (2)  plant  vigor,  (3)  uniformity,  and  (4)  response  to  nutrients.  A  rating  scale  of  0  (none)  to  5 
(good)  would  be  used  and  rating  of  all  factors  must  be  3  or  greater  before  the  field  growth  test  could  be 
considered  successful  and  the  degradation  cycle  concluded. 

It  was  also  proposed  that  all  field  growth  testing  and  evaluation  be  performed  by  an  agronomist  and, 
at  the  end  of  the  degradation  cycle,  the  treated  material  would  be  removed  from  the  facility  and  used  as 
an  amended  topsoil  for  establishment  of  vegetative  cover  on  the  active  landfill  and  a  closed  landfill. 
These  sites  were  chosen  because  they  are  within  controlled  access  areas  that  are  monitored  under 
provisions  of  the  State  of  Louisiana  Solid  Waste  Rules  and  Regulations. 

The  closure  plan  was  also  addressed  and  it  was  proposed  to  delete  stated  closure  dates  and  substitute 
the  following  closure  plan:  (1)  landfarm  operations  will  cease  if  maximum  applied  metals  in  the  upper 
12  in.  of  the  in-situ  soil  with  which  the  waste  will  be  incorporated  reach  limitations  specified  by  the  State 
of  Louisiana  Solid  Waste  Rules  and  Regulations:  (2)  date  of  final  closure  will  be  determined  by  limitations 
specified  in  (1)  above.  The  Assistant  Secretary  LADEQ  will  be  notified  immediately  if  specified 
limitations  are  reached.  Notification'  will  include  the  actual  or  proposed  closure  date. 

These  proposed  modifications  were  presented  to  the  State  of  Louisiana,  Department  of  Environmen¬ 
tal  Quality  in  early  June  1989  and  approval  was  granted  in  early  November  1989.  Degraded  material  is 
now  being  removed  and  used  in  accordance  with  provisions  of  the  permit  application. 
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Effects  of  the  Permit  Modification 


I 

I 

I 


\ 


The  modified  permit: 

1.  Allows  the  Fort  Polk  landfarm  to  better  comply  with  the  intent  of  the  Resource  Conservation 
and  Recoveiy  Act  (RCRA)  which  stresses  alternatives,  such  as  recycling,  to  disposal. 

2.  Allows  the  facility  to  become  a  recycle  facUity  with  an  indefinite  lifespan,  rather  than  being 
a  disposal  facility  with  a  finite  lifespan. 

3.  Provides  an  amended  topsoil/soil  amendment  for  establishing  vegetative  cover  on  the  active  and 
closed  landfill,  which  will  minimize  soil  migration  and  improve  integrity  of  the  capped  areas. 

4.  Delays  closure  of  the  facility  indefinitely;  closure  is  dictated  by  reaching  certain  threshold 
values  rather  than  a  stated  date  whether  or  not  the  assimilative  capacity  of  the  facility  has  been  reached. 

5.  Reduces  the  cost  of  offsite  disposal.  Table  3  lists  the  estimated  costs  Fort  Polk  would  have 
paid  for  offsite  disposal  based  on  the  actual  weight  of  soils  and  sludge  disposed  of  at  the  landfarm.  In 
addition  to  the  tipping  fees  for  pure  disposal,  the  offsite  costs  include  contract  and  operational  costs  for 
a  commercial  hauler.  By  using  landfarm  technology.  Fort  Polk  has  reduced  pure  disposal  costs  to  almost 
zero.  The  installation  still  must  cover  the  costs  of  onpost  transportation  and  administration,  but  tipping 
fees  are  no  longer  an  operating  cost. 


I  Table  3 

Estimated  Costs  for  OfTpost  Disposal  of  POL 
U  Contaminated  Soils  (POLCS)  and  Digested 

I  Sewage  Sludge  (DSS)  in  Louisiana 

I 
I 


Time 

Period 

Weight 

(tons) 

POLCS/DSS 

Classification 

$  Amount 

Jan  87  -  Jun  87 

333.20 

POLCS 

44.982.00 

900.00 

DSS 

121.500.00 

Jul  87  -  Jun  88 

1055.10 

POLCS 

142.438.50 

795.09 

DSS 

107,337.15 

Jul  88  -  Jun  89 

1792.80 

POLCS 

242.028.00 

350.00 

DSS 

47.250.00 

Jul  89  -  Jun  90 

1659.94 

POLCS 

224.091.90 

583.51 

DSS 

78.773.85 

Jul  90  -  Jun  91 

727.63 

POLCS 

98.230.05 

0 

DSS 

- 

Grand  Total  through  Jun  30.  1991: 

$1,106,631.45 
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7  SUMMARY  AND  LESSONS  LEARNED 


Summary 

The  landfarm  technology  discussed  in  this  report  is  a  practical  and  successful  method  of  treating 
contaminated  soil  and  sewage  sludge  at  Fort  Polk,  LA. 

Site  selection  included  evaluation  of  groundwater  resources,  surface  drainage,  and  geological  and 
environmental  characteristics.  The  facility  is  enclosed  by  levees  that  prevent  offsite  water  from  entering 
the  area  and  that  retain  rainfaU/runoff  from  the  landfarm  area.  The  water  in  the  surface  impoundment  is 
then  used  for  irrigation  and  to  clean  equipment  used  on  the  site.  Tte  site  is  also  enclosed  by  a  three- 
strand  barbed  wire  fence  to  help  prevent  unauthorized  entry. 

Because  the  original  permit  for  a  combined  landfill/landfarm  complex  was  not  approved  by  the  State 
of  Louisiana,  the  landfarm  was  permitted  as  a  single  entity.  Based  on  the  results  of  monitoring  during 
operation.  Fort  Polk  applied  for  and  was  granted  a  permit  modification  to  allow  recycling  of  the  degraded 
material  ftom  the  landfarm.  The  material  is  now  removed  from  the  facility  and  used  as  a  soil  flm«»nrimp.nt 
on  the  active  adjacent  landfill  and  a  closed  landfiU. 


Lessons  Learned 

Using  offsite  borrow  for  the  pond  embankment  resulted  in  a  pond  with  a  very  shallow  side. 
Overgrowth  of  vegetation  is  becoming  a  problem.  Storage  capacity  of  the  impoundment  would  have  been 
increased  and  the  vegetation  problem  reduced  if  this  side  were  deeper.  This  factor  should  be  considered 
during  the  planning/construction  phases  at  other  landfarms. 

InitiaUy,  it  was  determined  that  loading  would  be  done  in  10-ft  wide  contoured  strips  within  each 
plot.  This  proved  to  be  impossible.  Positioning  trucks  for  unloading  is  very  difficult,  and  when  material 
was  spread  to  an  even  thickness  it  would  often  be  moved  outside  the  strip.  An  amended  layout  and 
loading  procedure  is  recommended  for  other  landfarms. 

The  permit  initially  allowed  grasses  (bermuda,  bahia,  ryegrass)  which  are  very  tolerant  to 
hydrocarbons  to  be  planted  on  the  degraded  material.  This  was  changed  to  plants  that  are  sensitive  to  and 
are  affected  by  petroleum  wastes.  This  gives  a  more  accurate  indication  of  completeness  of  degradation. 
The  use  of  species  sensitive  to  petroleura/hydrocarborrs  is  reconunended  at  other  landfarms. 

A  carbon-nitrogen  ratio  of  10:1  in  the  soil/waste  mixture  should  be  maintained  as  nearly  as 
possible/practical  for  efficient  degradation. 

Equipment  used  should  be  cleaned  on  site. 

For  best  initial  spreading,  a  crawler  tractor  is  used.  Later  spreading  is  fine-tuned  using  a  box  blade 
and  mbber-tired  tractor. 

At  the  beginning  of  operations,  soil/waste  mixture  samples  were  composited  by  plot  The  composite 
yielded  only  a  single  value  and  did  not  reflect  the  range  of  values  that  occurs  in  the  mixture.  Several 
samples  from  separate  locations  within  the  plot  should  be  taken  to  establish  a  range  of  parameter  values 
for  the  soil/waste  mixture. 
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Applications 

Potential  Anny-wide  benefits  from  the  landfarm  method  used  at  Fort  Polk  include: 

•  The  use  of  naturally  occurring  microbes  allows  landfarming  to  be  conducted  in  various  climates. 

•  The  use  of  standard  farming  and  other  equipment  improves  equipment  accessibility  and  helps 
maximize  cost  savings. 

•  A  variety  of  controlAest  methods  can  be  used  to  satisfy  local  and  state  environmental  concerns 
and  regulations. 

•  The  cost  benefits  of  operating  a  landfarm  versus  paying  for  offsite  disposal  are  easily  quan¬ 
tified. 

•  Operating  a  landfarm  in  a  recycling  mode  of  operation  offers  the  possibility  of  long  term 
financial  benefits. 


METRIC  CONVERSION  TABLE 


1  acre  = 
1  cu  yd  = 
1  ft  = 
1  in.  = 
1  Ib  = 
1  mi  = 
1  yd  = 
1  ton  = 


0.405  hectare 
0.765  m’ 
0.305  m 
2.54  cm 
0.454  kg 
1.61  km 
0.914  m 
907.2  kg 
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Participating  Agencies: 

VS,  AIRFORCE 

•  Civil  Engineering  Support  Agency 

VS,  NAVY 

•  CivU  Engineering  Laboratory 

•  Energy  and  Environmental  Support  Activity 

•  Surface  Warfare  Center,  Carderock 
Division  Detaclunent,  Annapolis 

•  Command,  Control,  and  Ocean  Surveillance 

Center 

U,S.ARMY 

•  Toxic  and  Hazardous  Materials  Agency 

•  Waterways  Experiment  Station 

•  Construction  Engineering  Research  Laboratories 

U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 

•  Environmental  Monitoring  Systems  Laboratory 

•  Risk  Reduction  Engineering  Laboratory 


T.'- 


Published  by 

Tlie  U.S.  Army  Corps  of  Engineers 
Toxic  and  Hazardous  Materials  Agency 
Prepared  by 

The  National  Institute  for  Petroleum  and 
Energy  Research 


fcatogory;  Management  strategies, 


[Purpose: 


[AppUoatioB! 


Deaeription: 


Advaniaget: 


Development  of  a  hazardoua  waste  minimisation  plan  for  Army  InstollaUons  to 
include  the  actions  necessary  to  accomplish  reduction  in  volume  and  toxicity  of 
hazardous  waatea  generated. 

This  protocol  was  developed  for  waste  minimization  of  items  disposed  of  on  mliU^ 
installations  sttch  as  storage  batteries,  solvents,  used  oils,  antifreeie,  paint  waste, 
etc. 

The  strategy  for  minlmUatioii  on  Amy  installations  is  the  development  of  a  protocol 
for  surveying  each  installation  for  hazardous  waste  streams  and  metho^  of  dmpOMl. 
These  major  categories  are  the  approach  taken  for  surveying  installations  with  this 

protocol: 

1.  Review  information  available  at  the  installation. 

2.  Talk  to  several  groups  of  individuals, 

8.  Develop  a  lUt  of  waste  streams  and  rank  them. 

4,  Develop  information  on  each  waste  stream. 

6.  Identify  minimization  options  for  each  waste  stream. 

6.  Evaluate  and  rate  options  (preliminaiy  or  first  screen)  for  each  waste  stream. 

There  has  been  a  reduction  in  hazardous  waste  generation  and  disposal  on  Army 
infltallationg  where  it  has  been  used. 


Limitations:  It  can  not  be  used  on  all  types  of  waste. 

Coat!  A  survey  at  Ft.  Riley,  KS,  cost  $70,000  for  a  1  year  study.  Cost  at  other  military 

installations  will  be  site  specific. 

Availability:  Available  at  USACERL. 

StatuK  This  protocol  has  been  applied  at  several  Amy  installations;  Ft.  Or^ 

.  Campbell,  KY,  Ft.  Meade,  MD,  Ft.  Carson,  CO,  and  Ft  Sam  Houston,  TX.  A  full- 
gcAl6  survey  will  At  Ft.  Rilfiy  during  1992. 

Raferencei:  Dharmavaram,  S„  D.A.  KnowUon. 

Minimization  Asaeasment:  Pt  Carson,  CO,  USACERL  Technical  Report  N-91A)2, 

Jan  1991. 

Dharmavaram,  S.  and  B.A.  Donahue.  Haxatdoua  Waste  Minimization 
Aaeessment:  Fort  Meade,  MD.  USACERL  Technical  Report  N-91/03,  Jan  1991. 

Dharmavaram,  S,  and  B.A.  Donahue,  Haxardoui  Waste  Winimization 
Asaeasment:  Fort  Sam  Houston.  TX.  USACERL  Technical  Report  N-9iy07,  Jan 
1991. 
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Contact: 


Dharmavaram,  S.,  DA  Knowlton,  C.  Heflin,  and  BA  Donahue.  Hazardous  Waste 
Minimization  Assessment:  Fort  Campbell,  KY.  USACERL  Technical  Report  N* 
91/09,  Jan  1991. 

Dharmavaram,  S.,  DA.  Knowlton,  and  B.A.  Donahue.  Hazardous  Waste 
Minimization  Assessment:  Fort  Meade,  MD.  USACERL  Technical  Report 
91/14,  Jan  1991. 

Andy  Isbell 

U.S.  Army  Corps  of  Engineers 

Construction  Engineering  Research  Laboratories 

P.O.  Box  9006 

Champaign,  IL  61826-9005 

217-373-7256,  217-362-6611,  800-USA-CERL 
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115.  HAZARDOUS  MATERIALS  IDENTIFICATION  SYSTEM  (HMID) 


CAt«ffory:  II. Management  StraUgiea 


Purpose: 


To  inform  the  Director  of  Engineering  and  Housing  (DEH)  officer  at 
installationa  of  hazardous  material  (HM)  brought  onto  an  installation  and  that  HM 
can  be  processed  into  hazardous  waste  (HW). 


Application:  This  system  can  be  used  on  all  hazardous  material  entering  a  military  installation 
that  can  be  processed  into  hazardous  waste. 


Description:  This  system  is  used  in  conjunction  with  the  Hazardous  Waste  Management 
Information  System  (HWMIS).  The  HMID  system  is  a  computer-based  identification 
system.  The  minimum  system  requirements  for  running  the  HMID  program  an 
IBM/XT  or  compatible  system  with  612K  of  free  RAM,  a  6  1/4”  360K  floppy  disk 
drive,  a  10  MB  hard  disk,  and  DOS  8.2  or  greater. 

The.  Hazardous  Materials  Identification  System  (HMID)  is  a  tool  developed  by  the 
Construction  Engineering  Research  Laboratories  (CERL)  to  aid  the  Environmental 
Management'Officer  (EMO)  in  achieving  the  goals  of  the  United  States  Army 
Hazardous  Materials  (HM)  and  Hazardous  Waste  (HW  management  programs, 
including: 

•  Complying  with  all  Federal,  Department  of  Defense  (DOD),  State,  and  Local 
regulations  governing  HM  and  HW. 

•  Protecting  the  health  and  well-being  of  its  personnel,  the  general  public,  and  the 
environment. 


•  Minimizing  expenditures  for  HM  and  HW  management. 

More  specifically,  HMID  is  a  system  which  allows  the  Environmental  Management 
Officer  (EMO)  to  account  for  HMs  on  an  installation  by  processing  and  reporting  date 
received  from  Logistics  Control  Activity  (LCA)  with  minimal  amount  of  additional 
date  entered  by  the  EIM. 

As  an  aid  to  the  EMO  in  HM  management,  HMID  can  be  integrated  into  the 
Hazardous  Waste  Management  Information  System  (HWMIS)  to  allow  for  the 
accounting  of  HM  through  the  steges  of  its  use:  procurement,  use,  and  disposal  or 
recycling. 

Advftntagess  TTiis  system  fof  identification  of  hazardous  materials  is  a  simplification  over  paper 
method  .  The  system  is  user  firiendly^  A  system  for  downloading  from  a  mainframe 
using  C  or  DBXL  is  in  development. 

Limitations:  Downloading  date  from  a  mainframe  computer  to  a  PC  is  cumbersome.  Older  sets  of 
date  menus  must  be  transferred  by  hand  to  new  facilities  because  of  the  Base  Closure 
Act. 


Cost:  Free  to  DOD  installations. 
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Availability:  Available  firom  USACERL.  Contact  USATHAMA  to  obtain  data. 

Statua:  Limited  trial  implementation  waa  conducted  from  1990  to  preaent  at  White  Sanda, 

NM.  Approximately  75  inatallationa  are  uaing  thia  ayatem. 

Eeferencaa:  The  Hazardous  Materials  Identifioatioa  System  (HMID).  USACERL, 
Champaign,  IL,  Jul  1991. 

Contact:  Lynne  Mikulich  or  Donald  Grafroyer 

U.S.  Army  Corps  of  Engineers 
Construction  Engineering  Research  Laboratoriea 
P.O.  Box  9006 
Champaign,  IL  61826-9005 
217-373-6749, 217-362-6611, 800-USA-CERL 
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HAZARDOUS  WASTE  MANAGEMENT  INFORMATION  SYSTEM 


Category: 

Purpose; 


n.g.  Management  Strategies 
The  Hazardous  Waste  Management 

tool  developed  to  aid  the  environmental  cow^ator  ^ 

management  of  HW  hWMIS  The  ease  of  formulating  the 

from  cradle  to  grave  is  ^QD^d  ^ 

upward  reporting  requirements  to  EFA,  ana  iu^v 

frmction  of  HWMIS, 

I  .H.rsK<«amA  to  all  hazardous  waste  and  hazardoxis 
Application;  This  management  system  is  applicable  to  all  nazara 

materials. 

DeKriptloo!  HWMIS  i«  a  uaer-Mendly  ayaWm^mated  to  ad  ^  EC  "  „d 

many  »ae«  anJ SrmW^x.tioii.EOamaal  know  what 
SI®  ‘“™S‘wWOTi^;«y««Sd,thathaaba.nt«.taa/5toceMad,whathaa 

^  ZA  »i;at  HW  ha.  baen  diapoaed. 

^  •  fe-Atn  dll  lAvals  of  the  Army  have  helped  design  HWMIS  to 

Bnvironmantal  SStf»^V^?«nmanUl  wordinator.  HWMIS  captnna 

meet  the  needs  of  an  „  dwintment/orocess,  interim  storage, 

data  at  critical  points  of  HM  use.  ^  trainUiE  record  keeping,  spills  record 

and  dUpoaal.  H^S  al>«  record  kaapln*,  ayalam 

Th..u.hHWWS  «...Un^^-itrf™ 

Sr  ^rlUlita  itHclilat  —0 

and  summaries. 

HWMIS  is  designed  to  f  om^reporte  u!cWe  wh 

management  reports  f^^^cycled  what  quantity  of  HW  is  going  off 

producing  HW.  how  much  HW  is  reached  its  destination.  Other  reports 

tiie  installation,  where  is  It  going,  wd  when  It 

include  who  has  had  and  help  ECs  at  an  installation  get  a 

a  j  *  a  /iPaaA  TTI+  fit  DBXL.  It  is  limited  to  the  storage  space 

LlmiUtiona;  The  computer  laogu^e  used  is  dBase  HI+  t> 
on  the  coTnpiiteT  uaeo. 


Cost: 


Free  to  DOD  installations. 
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AvBilsbility*  T^s  is  &  full  running  progr&m  st  USACGRL,  Tbe  system  using  C  Isngu&ge  progrsm 
will  be  available  by  December  1992. 

Status:  Limited  trial  implementation  has  been  conducted  at  White  Sands  Missile  Range  NM 

since  1990. 

Raferances:  Webster,  R.,  L,  Mikulich,  and  C.  Corbin,  Hazardous  Waste  Management 
Information  System  (HWMIS)  User  Manual.  USACERL,  Champaign,  IL.  Draft 


Contact:  Lynne  Mikulich  or  Donald  Grafinyer 

U.S.  Army  Corps  of  Engineers 
Construction  Engineering  Research  Laboratories 
P.O.  Box  9006 
Champaign,  IL  61826-9005 
217-373-6749,  217-352-6511,  SOO-USA-CERL 
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117.  HAZARDOUS  MATERIAL  AND  HAZARDOUS  WASTE 
BAR  CODE  TRACKING  SYSTEM 


Category:  n.g.  Management  Strategiea 

Purpose;  To  track  hazardoua-material  Consumption,  hazardous  waste  generation,  hazardous- 
waste  storage,  and  hazardous-waste  disposal  on  Army  installations. 

Application!  This  hazardous  waste-tracking  system  is  applicable  to  all  hazardous  materials  and 
waste  generated  from  these  materials,  that  can  be  placed  in  containers,  from  the 
point  of  delivery  and  storage  on  the  installation  to  the  time  that  the  material  as  a 
hazardous  waste  is  removed  from  the  miUtaiy  installation. 

Description:  The  HM/HW  tracking  system  uses  dBase  IV  on  an  IBM  PC  or  compatible  personal 
computer  and  a  programmable  bar  code  reader  to  monitor  the  location  and  ownership 
of  HM/HW  containers.  The  personal  computer  must  have  640  K  RAM  and  a  hard 
disk  drive.  The  bar  code  reader  is  the  point  of  transaction  data  collection  device  and 
the  temporal^  storage  location  for  tracking  information.  The  personal  computer  is 
used  for  pe^anent  storage  of  tracking  data,  HM/HW  forms  editing,  and  HM/HW 
tracking  report  generation. 

The  Hazardous  Material  and  Hazardous  Waste  (HM/HW)  tracking  system  has  the 
following  characteristics; 

1,  Documents  the  diain-of-custody  (or  life  history)  of  HMs  from  the  point  of  issue  at 
warehouse  to  point  of  use,  and  HWs  from  the  point  of  generation  to  final 
disposition. 

2,  Maintains  data  on  relevant  physical  and  chemical  characteristics  including 
chemical  names  and  quantity  of  HM/HW  involved. 

8.  Employs  automated  identification  technologies  to  minimize  cost,  staff  time,  and 
paperwork  necessary  to  implement  the  System. 

4.  Provides  a  database  that  is  fiexible,  easy  to  use,  large  in  capacity  and  capable  of 
producing  reports  of  different  contents  and  formats. 

6.  Compatible  with  existing  HM/HW  management  procedures  at  Army 
installations. 

Advantages;  There  is  greater  accuracy  of  the  ehain-of-custody  with  doctuuentation.  There  is  less 
humw  error.  The  system  has  easy  access  to  data  for  reporting  purposes  and  saves 
time  in  reporting. 

Limitations;  Users  need  to  be  trained.  At  the  present  time  this  system  can  not  be  used  on  liquid 
waste  streams.  Also,  at  the  present  time  it  is  not  set  up  for  hazardotis  materials, 

Cost:  Costs  incurred  in  setting  up  this  system  include  the  cost  of  a  bar  code  scanner  and  a 

PC  computer.  Contingent  upon  the  type  of  computer  and  scanner  purchased  for  the 
system. 
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Availability: 

Status: 

References: 

Contact: 


CoiQinercially  available. 

The  bar  code  tracking:  system  has  been  demonstrated  at  the  Army  Depot  in  Corpus 
Christi,  TX.  Full-scale  implementation  during  1992  will  be  at  Ft  Lewis,  WA 

Hazardous  Material  and  Hazardous  Waste  Bar  Code  Tracking  System.  Fact 
Sheet*  £N  42,  U.S.  Army  Corps  of  Engineers  Construction  Engineering  Research 
Laboratories,  Champaign,  IL,  May  1990. 

Michael  R.  Kemme 

U.S.  Army  Corps  of  Engineers 

Construction  Engineering  Research  Laboratories 

P.O.  Box  9005 

Champaign,  IL  51826-9005 

217-373-7264,  217-362-6611, 800-USA-CERL 
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118.  ECONOMIC  ANALYSIS  MODEL  FOR 
HAZARDOUS  WASTE  MINIMIZATION  CAPITAL  INVESTMENT 


CfttAgory:  n.g.  M anaganent  Stratagiaa 

Purpoaa;  Economic  analyaia  decision  maVlHg. 

^plieation:  The  model  ia  for  use  witli  hazardous  waste  generated  from:  paint  and  paint  waste, 
waste  solvents,  batteries  and  battery  acid,  industrial  waste  treatment  sludges, 
electroplating  waste,  lubricating  oil,  and  generic  waste. 

Deacriptiont  A  computer  program  in  C  language  has  been  developed  for  use  by  the  Department  of 
Defense  (DOD)  for  economic  evaluation  of  hazardous  waste  remediation.  The 
program  is  classified  and  not  for  civilian  use  but  could  be  adapted  for  civilian  use 
with  permission  of  the  DOD  and  U.  8.  Army  Corps  of  Engineers. 

Advantages:  Very  fisst  information  available  without  research,  ^e  generic  model  is  applicable  for 
either  DOD  or.  civilian  uees. 

Limitationa:  DOD  applicable  only  in  present  form. 

Coat:  A  computer  diec,  instruction  mantml,  and  labor. 

Availability:  Available  to  U.8.  Government  agencies  or  to  dviliana. 

Statua:  The  model  baa  been  field  tested  at  25  DOD  inatallationa. 

References  None  availeble. 

Contact:  Bemie  Donahue 

U.S.  Army  Corps  of  Engineers 

Construction  Engineering  Research  Laboratories 

P.O.Box  9006. 

Champaign,  IL  61826-9005 
217-373-6783, 217-352-6611, 800-USA-CERL 
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119.  LIFE-CYCLE  COST  ANALYSIS  FOR 
SOLVENT  l\/IANAGEMENT  OPTIONS 


Category:  ILg.  Management  Strategies 

Purpose:  To  identify  the  most  economical  means  of  eliminating  solvents  tmder  the  used  solvent 

elimination  (USE)  program, 


Application:  The  method  is  applicable  for  the  calculation  of  life  cycle  costs  for  four  recycle  options; 

(1)  recycling  on-post,  (2)  recycling  with  a  commercial  recycler,  (3)  recycling  with  a  full 
service  contractor,  or  (4)  recycling  ky  burning  in  an  Industrial  boiler.  Solvents  for 
which  the  method  is  applicable  include  chlorinated  and  petroletim  distillate  solvents. 


Description:  Life  cycle  cost  (LCC)  calculations  for  solvent  management  consist  of  six  steps;  (1) 
determine  Ae  cost  of  new  solvent  to  be  purchased  each  year,  (2)  determine  the  cost  of 
capital  equipment  or  investment  for  each  year,  (3)  determine  recurring  costs  for  each 
year,  (4)  calculate  cost-reduction  factors  su^  as  heating  and  salvage  values.  (6) 
calculate  the  present  value  for  each  year  by  multiplying  the  total  annual  costs  by  the 
present  value  factors  for  each  year,  and  (6)  add  the  annual  present  value  factors  for 
the  lifetimie  of  the  project  to  arrive  at  the  LCC. 

Advantages:  Enables  the  user  to  identii^'  the  most  economical  means  of  eliminating  solvents  under 
the  USE  program. 

Limitations:  The  mediod  is  limited  to  the  options  covered  and  the  applicable  solvents. 

Costa;  This  management  options  will  save  money  in  design  and  management  of  solvent 

streams.. 


Availability:  The  method  is  available  in  Technical  Note  86-1  cited  below.  Technical  assistance  is 
available  from  the  Construction  Engineering  Research  Laboratories  (CERL). 

Status:  The  program  has  been  implemented.  Two  farilities  that  use  the  program  are  Rock 

Island  Arsenal,  IL  and  Ft.  Bragg,  NC. 

Raferencea:  Life  Cycle  Cost  Analysis  for  Solvent  Management  Options,  Fact  Sheet,  U.S. 
Army  Corps  of  Engineers  CERL,  Apr  1987. 

Watling,  E.T,,  Economic  Analysis  of  Solvent  Management  Options, 
Department  of  the  Army,  Office  of  the  Chief  of  Engineers,  DAEN-ZCF-U  Technical 
Note  No.  86-1,  May  1986. 


Neathammer,  R.D,,  Economic  Analysis  Description  and  Methods.  U.S.  Army 
CERL  Technical  Report  P-151/ADA136280, 1983. 

Contact:  Bemie  Donahue 

U.S.  Army  Corps  of  Engineers 

Construction  Engineering  Research  Laboratories 

P.O.  Box  9006 

Champaign,  IL  61826-9005 

217-852-6511,  SOO-USA-CERL 
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DEPARTMENT  OF  THE  ARMY 

CONSTRUCTION  ENGINEERING  RESEARCH  LABORATORY,  CORPS  0=  ENGIN 

P.O.BOX  4005 

CHA^y1PAIGN,  ILLINOIS  61820-13CE 


reply  tc 
ATTE\T!C.\  CP 


CECER-RMO  (37-2-lOhh) 


19  Jan  89 


COMMANDER  ns  ARMY  TOXIC  AND  HAZARDOUS  MATERIALS 
AG„.NCY,  ATTX:  AH.lTH-RM,  ABERDEEN  PEOVI.NG  GROUND,  MD  21010-5401 


SUBJECT:  Final  Cost  Reimbursable  Services  (UA3) 

1.  Reference  D.4  Form  2544,  Order  No.  I,AR7783  dated  0^/' 


Jtat^rL^as'foUow^?’'  has  baea  reviewad  and  fund 


a . 

Amount  Authorized: 

$200,000.00 

b. 

Final  Cost: 

$199,897.17 

c  . 

Excess  Funds : 

$  102.83 

hereby  returned.  Our  financial  records  have 
been  adjusted  accordingly.  Request  your  unliquidated  obligation 

further  action  is  required. 

This  letter  is  being  used  as  Change  No.  2  to  referenced 

oFde^’^''?T^^?  issue  a  confirmatory  change 

order.  It  also  should  be  issued  as  Change  No.  2.  Questions  ^ 

(2f7)373?7212^  issue  should  be  addre'ssed  to  ^n  LaJoie  at 


FOR  THE  COMMANDER  AND  DIRECTOR: - 


,/V 

DONALD/ fj.V'LAJOIE 
Staff  /Accjountant 


R  !■': 'i a  re  h  E  n  v  i  r o  n  rr  ■''*  -n  r 


Exceilonce 


k  department  of  the  army 

^  CONSTRUCTION  ENGINEERING  RESEARCH  LABORATORY.  CORPS  OF  ENGiN==RS 

'^01  P.O  60  X  4005 

fBi  champaign.  ILLINOIS  51  824-4005 


tz 


CECER-RM  (37) 


22  Jan  i 


Ma-MORANDUM  for 


:r_T.ander,  US  Army  Toxic  and  Haza; 
Agency,  ATTN:  AMXTK-R.M,  Aberdes 
Ground,  MD  21010-5401 


lous  Mater: 
i  Provinc 


r  inal  Reimbur sable  Services  (UAS) 

1.  Reference  DD  Forra  2544,  Order  No.  IAR7788  ,  dated  3  August  8 

2.  Work  authorized  by  above  reference  has  been  reviewed  and  tu 
status  is  as  follows: 


a. 

-Amount  Authorized: 

$ 

199,897.17 

b. 

Final  Cost: 

$ 

197,107.30 

c. 

Excess  Funds: 

$ 

2,789.87 

3.  Excess  funds  are  hereby  returned.  Our  financial  records  ha 
been  adjusted  accordingly.  Request  your  unliquidated  obligatio 
be  decreased  by  this  amount  also.  No  further  action  is  reauire 
This  letter  is  being  used  as  Change  No.  3  to  referenced 
reimbursable  order.  If  you  desire  to  issue  a  confirmatory  chan 
order,  it  also  should  be  issued  as  Change  No.  3. 

4.  Questions  regarding  this  issue  should  be  addressed  to  Maril 
Burke  who  can  be  reached  at  217/373-7208. 

FO.R  THE  COMMANDER  AND  DIRECTOR:  _ 


DMaLB  Jt  LA  JO  IE 
->  A.cting  Resource  ManacE 
Officer  I 


DEPARTMENT  OF  THE  ARMY 

CONSTRUCTION  ENGINEERING  RESEARCH  LABORATORY.  COR.=S  OF  ENGINEERS 


P  O  BOX  4005 

CHAMP.AiGN.  ILLINOIS  61324  4005 


rE\TlC\  c.= 


CECER-RMB  (37-2-lOhh: 


08  Mar  1990 


MEMORANDUM  FOR  COMMANDER,  U.S.  ARMY  TOXIC  AND  HAZARDOUS  MAT^RIAU  S 

AGENCY,  ATTN:  AMXTH-RM.  ABERDEEN  PROVIN" 

GROUND,  MD  21010-5401 

SUBJECT:  Final  Cost  Reimbursable  Services  (UA8) 

1.  Reference  DA  Form  2544,  Order  No.  IAR7788,  dated  03  Aug  1988. 

2.  Work  authorized  by  above  reference  has  been  reviewed  and  fund 

status  is  as  follows: 


a . 

Amount 

Authorized : 

$ 

197,107.30 

b. 

Final 

Cost : 

$ 

196,909.77 

c . 

Excess 

Funds : 

$ 

(^"^7.53 

3.  Excess  funds  are  hereby  returned.  Our  financial  records  have 
been  adjusted  accordingly.  Raguest  your  unliquidated  obligation 
be  decreased  by  this  amount  alsoO  ^  further  action  is 
This  letter  is  being  used  as  Change  No.  4  to  referenced 
reimbursable  order.  If  you  desire  to  issue  a  confirmatory  chang 
order,  it  also  should  be  issued  as  Change  No.  4. 

4.  Questions  may  be  referred  to  Marilyn  &urke  at  (217)  373-7208 

FOR  THE  COMMANDER:  ' 

DONALD  J .  LAJOIE 
Actii^g  Resource  Management 
Officer 


5'^  6HX.u^  7$3ooo  7112 


s-/ki6 


FUKDIN6  AUTHOKIZATION/CHAWKE  ACTION  (USATHWA  Rpo  ■;.iJ°*‘*-.  /)  ^ 

to: - ^tfrob: - 1 - 

Chief,  Resource  Management  Div  ^  ~T' 

T]  Project  Number  k  Title  Tj  pZ^TTZTm - 

Ivxu/  hf/H-m I /\i ( iA^/h:a  rf^^/ 

3.  Appropriitlon  n  ^  I  j.  Annu.l  Funding  Pro9ra«  Sunwry" 


OKA  .  W 

PAA 

ROTE 


1  Qtr 

2  Qtr 

3  Qtr 

4  Qtr  ~ 


ycc 


5.  Scope  of  Work  (Description  by  Task  and  Dollars) 

O  C^mJin  Jy/(Dec 


:  V*  ^  -a^/C 


'  a 

_/c;  -^^aT 


,f  /c  ^Cxyt.c/<  U  P 77  S  ^ 

//  .  V  r  *7-  7^/ 

X?y^  f)! 

Task  Completion  Dates:  - "7 - - - r - 

f^'>y  )  -o  fkiCz 

Tyr^  Por.]  _  Pj^c^^.J(rbc^^ 

Prj  M!  ^  '^~»PlSlJlsa.'^-^00'  U^/h^^£L  '^C  XV  PP* — ■<^'^''^2.  /2- 

— - - - — 7 - 7^  C^i-y 


l^-_  yMSZAJi:^^-<yoO'  Uf/hCe£L  '>^1,  I  /t, 

cv( '  -"j  y>  /-  _>  —  -f? 

_ _ — - — ^ ^  C'i-^'y  ">7  3’"' y>i5^ 

f±,  ilrv/.u-^i  ■7^'^x  ~T^  <=>h  T<=^^>  L  ;C  L,  Ce^e.ie.li^/y\Cf>fnAjnyf  ^ 

cAf7~  ir.^  -f-^er 

Sclent p'c  4  Technical  Yesj  Tnfonnatl on/study  '  Yes 


(  o-v^  ' 


p  /  A^c>v^c  i  c^(  '■ 


Information  Prog  Applies: 


No  Release  Approval: 


S.^^eciOTnep^ati^./Project  Officer  Concurrency  Cost  Est  -  Analysis 


n  CMfef 


10.  Threshold  Approv^  -  Comander 


Threshold  Approval  Requ^^^ 

- iXes  J^o  PROGRAM/BUDGET 


JhA^U  Forn  9,  1  Aug  79,  Replaces  CDIR  Form  9,  12  Mar  79  edition  which  is  obsc 


-  army  ORDER  FOR 
^BURSABLE  SERVICES 

u—  o<  IhU  form,  m  AR  37*1C38  *r<3  aR 
37-110;  INe  proponent  egency  1«  USARAC. 


1  RECEIVING  OFFiCt  CONTROL  NUMBER 


"  FJNOED 


4  TO  BE  PERFORMED  BY  (Command.  J nstallct ion  or  Actuityi. 
ADDRESS  (Include  ZIP  Code).  AND  AUTQVON  NUMBER 

Coirr.ander,  U.S,  Army  CERL 

ATTN:  CECER-RM  (Shelly  McCo-ahan) 

P.O.  Box  4005 
Champaign,  IL  6I82C 

6  DESCRlPTiC-N  CF  SHRVlCES  TO  BE  PERFORMED 


Li  ORDER  1 

a  NUMBER 

IAR7788 

b  Date 

3  Aug  88 

3  Change 

ORDER 

a  NUMBER 

BASIC 

b  DATE 

H  AUTOMATIC 


5.  ORDERED  BY  (Command.  Instailalion  or  ActU'its).  ADDRESS 
(Include  ZIP  Code).  AND  AUTOVON  NUMBER 

ooinniand e r ,  L.S*  Army  ToxxC  and  Hazardous 
Materials  Agency,  ATTN:  AMXTH-RX 
Aberdeen  Proving  Ground,  210i0'5iCC 

AUTOVON  5S4-4332 


FYSS  funding  provided  for  Project  HXW  USAGE  Support  of  Hazardous  Waste  Minimization 
(HAZMIN)  Program  to  provide  for  Intra-Government  Personnel  Act  (IPA)  for  environmenta; 
support  to  Headquarters ,  Department  of  the  A.rmy  Environm.ental  Office. 

Expiration  date  for  obligation  of  this  order  is  on  or  before  30  Sep  88. 

USATKAMA  Financial  POC:  Chris  Sparks,  ^MXTK-RM,  AUTOVON  584-4332/^331  co^re^ciz'' 

(301)  676-8087.  . . 

CERL  Financial  POC;  Shelly  McConahan  (217)  373-7208. 

CERL  Principal  Investigator:  Bob  Riggins  (800)  373-2375. 

CERL  Procurement  POC:  Don  Lajoie,  (217)  373-7212 


.Request  tvo  signed  accepted,  copies  be  returned  to  address  in  Block  5. 

Process  disbursement  vouchers  (SF  1080)  monthly  through  the  TF0‘ System.  Forward  to 
the  Cdr,  USAAPGSA,  ATTN:  STEAP-RM-FG-P,  Aberdeen  Proving  Ground,  MD  21005-5001. 
Indicate  on  the  SF  1080  the  order  number,  accounting  classification  and  expenditure 
order  data. 


ACCEPTANCE  COPY 
TOAPG  1  C  r  :!^  ]Ci-  t 

DATE: . .  :.-± 


7a  NAME  AND  TITLE  OF  ORDERING  OFFICER 

R.  FEIN3ERG 
C,  RESR  MGT  DIV 


b.  SIGNATURE 


_ _ ORIGINATING  FINANCE  ANP  ACCOUNTiNG  OFFICE  APFROVA  L 

6a  ACCOUNTING  CLASSIFICATION  2182020  6A-7319  P788008.14  2572 - 

IAR7788/7827886058  S18001  OHXW  EOC444  CC789000 
c!  Change  ^  - - - - 


c  DATE 


b  AMOUNT 
^60,000.00 


_ tNCREASE  AMOUNT . . .  DECREASE  AMOUNT _ 

Services  to  be  performed  pursuant  to  this  order  are  properlv  chargeable  to  me  appropri¬ 
ations  or  other  accounts  indicated  above  until  30  Sep  88 _ c.xpiiaiion 


b.  SIGNATURE 


^REVISED  AMOUNT, 


10a  TYPED  NAME  AND  TITLE  OF  APPROVING  OFFICER 

FOR:  S.  GAST 

Finance  £  Acrcunt in.z  Officer 


I  c  date 


'7-- 

/  i  c 


C.a.  L-  /  C'ci  ^ 


_ ACCEPTING  Of\yER 

rKE  ABOVE  TERMS  AND  CONdFtiONS  ARE  SATlS^T 


.r.u.'u.  o.c;,AA 


f.D.'lON  OF  DEC  7i.  V/ILL  SI  L'SEOU'.Ti;.  E 


TO: 


/2,  h  ? 


y  runuinu  /winwiiAUUW/CHWRE  ACTION  (USATHAHA  Reo  S-i; 

^  ~  I  FROM: 

Chief,  Resource  Management  Div 

1.  Project  Number  A  Title 


xuy 

X Appropriation 

_J^0HA  .IH 

_ PAA 

ROTE 


Jri  tS 

1  Qtr 

2  Qtr 

3  Qtr 

4  Qtr 


C, 

,  Perf  Installation’ 

I  Cj^fP/. 

'“naing  Progrjm  Sgninary 
lnc/(0.c)  R,v 

$  J 


vcj  ki 


$ 


'2-c>c\r 

\ 


5.  Scope  of  Work  (Description  by  Task  and  Dollars) 

CuniJint  y(Dec)  ^ 

P/c^,».ov  of  ^  ^  VO  /<  ^ 

l^yC^Lvu'^W’-S.  2^  K 


U^S.  ^  ^  •■>  C^fl^  CKA^C.^ 

V^'T  ^U,t  -^t^S  . 


Task  Completion  Dates: 
f^QXZi  ^ 


U-^^K.  c»l  f  < 


><s/ 


Scientific  &  Technical  Yes 

Information  Prog  Applies:  No 

Iflformation/Study  Yes 

Release  Approval:  ~  No 

0.  Kec(^endat;i^  -  Project  Officer 

_ 1 

Concurrence  -  .JQost  Est  -  Analysis 

Threshold  Approval  Req^i^  ^ 

PROGRAM /BUDGET 

10/ Threshold  Appro^/.  Conma^der  '  - - 

INTRA- ARMY  ORDER  FOR 
REIMBURSABLE  SERVICES 

Fw  INi  form.  AR  J7.i0»  Md 
(f>»  p>^ciorwit*«My  n  UtAPAC 


::  FUNDED 


01  AUTOMATIC 


*  ADDR^S3?r°f  y  or  AeHiihi 

ADDR6S3  (!nclud,  ZIP  Cod.,.  AND  AUTOVOS  NUMBER 

Corsnander,  U.S,  Aray  CERL 

AiTN;  CECER-RaM  (Shelly  McCoTiahan) 

R.O.  Box  4005 
Chaarpaign,  IL  61820 


U. -  OR'^FO  1 

«  NUM8EP 

IAR7788 

5  Date 

3  Aug  88 

i _  CmAnGE 

»  NUMBER 

1 

t>  DATE 

1  12  Sep  88 

AUTOVOM  NUMBER 

Corander.  l.S,  Aray  ToiJc  ni  Hazardous 
Materials  Agency,  ATTN:  ANTTK-RM 
Aberdeen  Proving  Ground,  MD  21010-5401 
AUTOVO.N  584-4332 


1.  Decn«?T?cw  OR  &ESv>Cis  to"«ps;s=orm*d - - -  - - 

increase  to  7Y88  funding  provided  for  Pra*»rr  PW  r-ci'--  c 
Mlr.lslzitl=z  (HAZK:K)  p'ogra/t'  ,:o -iL  fo”^-  - 

ervi—— er'-si  ♦-  I  J  ?‘OvACe  fo.  Tnu.c-u-u /ernnant  Pszsc~r,el  Act  fl^A) 

^  ^ . Headquarters,  Dapartne.nt  of  the  Ar=y  Enviror-ental  Officer* 

Expiration  date  for  obligation  of  this  order  is  on  or  before  30  Sep  88. 

U5ArKA.MA  Pinancial  ?0C:  .Margaret  Taylor,  AMXT.H-RV,  AUTOVON  584-4332/4331  or 
,,-1,7  TP,  ^  ,  coasiercial,  (301)  676-8087.  ’  “ 

HcConahan  (217)  373-7208. 

C£^  Principal  Investigator;  Bob  Riggins  (800)  373-2375 
CaRL  Procureaent  POC;  Don  Lajole,  (217)  373-7212 

Request  acceptance  copy  be  datafaxed  to  USATHAMA,  AUTOVON  584-2008  anr^  ^tT  7  j 
accepted  copies  be  returned  to  address  in  Bl^rs.  ^84-2008,  and  two  signed 

Process  dlsburseaent  vouchers  (SF  1080)  oonthlv  throusb  tho  fvn  «i»«v  r. 
the  Cdr,  DSAAPGSA,  ATTN;  STEAP-RM-FG-P  Systea.  Forward  to  • 

Ind^catl  on  th®  8F  iOftn\v  a  v  '  Aberdeen  Proving  Ground,  KD  21005-5001. 
=rdird«.  ■classification  tnd  .xp.ndltur. 

Ite"  I'SSE?  Bse 


7»  NAME  AND  TlTU6  OF  ORCEfilNC  OFFlCEN 

.  I  H-  R.  FEINBBRG 
ft/T  I  C,  RESR  HGT  DIV 


I  9«.  account.nscLass.t.cation  — ‘ aopy!^!  T APPROVAL 
IAR7788/7827886058  S18001  OHXW  EOC444  CC789000 


c  oATe 

13  Sep  88 


I  c  CHANCE 


I  D  AMOUNT 
•  $160,000.00 


INCREASE  AMOUNt1!^1^^11^^_DECREASE  AMOi.nt  ^^00, 000.00 

- AMOUNT. - _R£VlSEO  AMOUNT _ 


^ - - -  - w„..,cs  -n-wur, , - - __R£VlSEO  AMOUNT 

services  to  be  performed  pursuant  to  this  order  ara  DroDeriTtehaTOAa>,i»  t«  ,n  .  . - ^ 

ations  or  other  accounts  indicated  above  unril  e%  ®  •‘PPrupn 

date  of  this  order.  TDoy-  Mod.H-reiij - the  cxp.rauur 


10  4  TYPED  NAMS  AND  Tl  TUE  OF  APPROVING  OPpICER 

FOR:  S.  CAST 

Finance  L  Accounting  Officer 


iD.BlGHATURe" 


|c  DAT6 


ACCEPTINQ<?F^ICE8 


IH^OVETERMSANDCCNDITIONSARESATiSFACTQPYAN^pc  Lrrca.c- 

oTiccePTINC  OFFICER -  If  «ir.NAT,.ng - r  AUUfcKibU 


I  «,  ri'PeONAME  ASO  TlT..eOF  ACCgFTINC  OFFICER 

LINDA  R.  WRIGHT 
Resource  Msnagecient  Officer 


1  JUN^77  2544 


EDITION  OP  ^  OEC75WILL  6E  USSDUNTil  EXHAy^itp 


-L  SGPO  :'F-.  a)r- 


Coranander  &  Director 

USA  Construction  Engr  Resch  Lab 

ATTN:  CECEL-R.M  (K.  Burke),  P.O.  Box  4005 

Champaign,  IL  61824-4005 


FROM;  (Agency,  name,  telephone  number  of  originator) 

Commander,  U.S.  Army  Toxic  and  Hazardous 
Materials  Agency,  ATTN:  CET'KA-RM-B 
A±>erdeen  Proving  Ground,  MD  21010-5401 
DSN  584-4332,  Commercial  301-676-8087 


funds  in  support  of  Project  HXZ  Corps  of  Ei 
support.  Funds  to  convert  present  program  to  a 
compatible  v;ith  AA.EMIS. 


"icineer; 

format 


Expiration  date  for  obligation  of  this  order  is  30  Sep 
for  the  ordering  Agency  with  period  of  performaice 
15  Apr  91  -  15  Mar  92.' 

USATHAMA  Financial  POC  Carla  Zeal or,  CETHA-RM-b, 

DSN  584-4332/4331  or  commercially  at  301-676-8037. 

Fin  POC:  Marilyn  Burke,  CECEL-RM,  217-373-72081;  FAX  2 
Tech  POC;  Lynn  Mikulich,  CERL,  217-373-6733. 

Request  two  signed  copies  of  the  enclosed  acceptance 
document  (DD  Form  448-2)  be  forwarded  to  addres 


placed  in  accordance  with  the  provisions 
41USC23  and  DODI  7220.1.  ^ 

Process  disbursement  vouchers  (SF  1080)  monthly 
through  the  TFO  System.  Forward  to  the  Cdr, 

USAAPGSA,  ATTN:  STEAP-RM-FG-P,  Aberdeen  Proving 
Ground,  MD  21005-5001.  Indicate  on  the  SF  1080 
the  order  number,  accounting  classification  and 

eXD^ndl  FnrA  r\rr\nr  =  ‘ 


in  bl<t)ck  8 
of 


91 


7-37B-7222. 


ArCE^Tivr  ■  rr<Dv 


2112020 


AMOUNT 


08-8160  P788008.14  2572 
MIPR30117827816050  OHXZ 
CC789000  EOC444 


.  AUTHOtilZlNG  Of'FlCtH  ( I  ype  n.mu;  and  line) 

H.  R.  FEIIJBERG,  C,  P.esr  Mgt  Div 


DD 


roiiM 

f  J'iTi  /.* 


' ;  V  L  I '  I  ;  I  •  /  r 


nr>lPR3o// 


FUNDING  AUTHORIZATION/  CHANGE  ACTION  (USATHAMA) 
TO;  Chief,  Resource  Management  Division 


DATE  08/04/91 


FROM;  C.  BCD 


Project  Niimber:  HXZ 

Title;  CORPS  OF  ENGINEERS  SUPPORT 
Major  Command;  CE 


Appropriation;  2112020 

AMSCODE ;  -7-228  5  6v0  0- 

/;  <  ■  '  , ,  : 

Fiscal  Year;  I9"'9l'  '  ” 

Quarter;  3 

Sequence  No.:  1-91 


Current  AFP : 
■'  Inc /Dec: 
Revised  AFP: 


Annual  Funding  Program  Summar~^ 


THAMA 


$.00 

$311,000.00 


$311,000.00 


Total  Combined  AJFP 


Description/Performer /Funding  Detail 


Task _ Description 

01.00.000  THAfW  TBD 


Performer/  Funding 
Installation  Doc# 


Task  AFP 


Funds  Issue 


Prior  Amount 


$  .00 


$0.0i 


$0.00 


$311,000.00 


Inc/Dec  Updated  Amnunt 


03.37.001  HHHIS 


06.00.000  COE  TBD 


HIPR  $311,000.00 


$311,000.00  $311,000.00 


T0TALS= 


$311,000.00 


$0.00  $311,000.00  $311,000.00 


Recommendation  -  Project  Officer 
Approval  y^visi,on  Chief 

Threshold  Approval  -  Commander 


Concurrence  -Cost  Est-  Resource  Anal 


I  Threshold  Approval  Required 

V  .Z'  _  « 

-i^crk:  I  ^Yes _ Z_No  PROGRAM/ BUDGET  f]’^ 

II  Date  Executed  -  RMD  'f(] 


- - ' —  . .  . .  m 

Tim  Form  9,  01  Oct  89,  Replaces  01  Oct  88  edition  which  is  obsolete. 


Project:  HXZ-  CORPS  OF  ENGINEERS  SUPPORT  Sequence  1-91 


ADMINISTRATIVE  DATA 


Task:  03.37.001 

Technical  POC 

Procurement  POC 

Financial  PCC 

Funding  Doc#:  MIPR 
Obligation  Date:  /  / 

Date  SOW  to  Proc:  /  / 

Est  Award  Date:  /  / 

LYNN  MIKULICH 

CERL 

CDR/DIR,CERL 
CECEL-RH/H.  BURKE 

PO  BOX  4005 
CHAMPAIGN,  IL  6182- 

Ccnpleticn  Date:  /  / 

217-373-6733 

‘  - 

217-373-72C8 

Datafax:  217-373-72; 

CcTTnents:  .r 

FY91  FUNDS  TC  CONVERT  PRESENT  H'n'MIS  PRGGR.AM  TO  A  FORMAT  CCMPATISLE  WITH 
AAEMIS. 


/rcjcCr^ 


/ f //  'Cc-f  cf  t:. 


/ 

/  / 


Contract  No; 
Ccraany  Nar^e: 


MILITARY  INTERDePAHTMENTAL  PURCHASE  REQUEST 


fpCE  1  OfZ  PAQft 


{  |6.  AMENO  N 


Corrimander  &  Director 

UbA  Lonstruct ion  £ngr  RescD  lab 


J  5.  MIPR  NUMBER  {  U.  AMENO  r 

p  91  I  MIPR3011  ^  I  1 

FftOM;  nami,  talaphont  nur^har  n! 

Commander,  U.S.  Armj^-  Toxic  and  Hazardous 
Materials  Agency,  ATTN;  CETHA-RH-B 


ATTN:  CECEL-RM  (M. .Burke},  P.O.  Box  40U5  Aberdeen  Proving  Ground,  HD  21010-5401 


Champaign,  II  61824-4005 


DSN  584-4332,  Conmercl^l  301-676-8087 


I :  fcv.'>  n  n  MO  i  iMCtuusD  IN  THE  iNTEnsenvicE  suf’ri.'t  surfonr  rnoGRAM  and  neoumcD  iNT  =  ri5£nviCE 


'■  SCnEENiMG  □  has  n  ha5  MQT  eeEm  ACCCM''Ll3HEn 

ITEmI  DfSCRirnoN 


N  a  ,  9TC  ! 

OTY 

c 

1  f-V9I  funds  in  support  of  Project  HXZ  Corpr  of  Ergineers  Of 

support.  Funds  to  convert  present  program  to  a  format  AMEN[ 

toinpo  t  i  bl  fi  with  AAEHIS. 

2  Expiration  date  for  obligation  of  tiiis  orter  is  30  Sep  ?1 
for  the  ordering  Agency  with  period  o-f  pe?  rorniarce 

15  Apr  91  -  1.5  Mar  92. 

3  USATHAHA  Financial  POC  Carla  Zealor,  CETHA-RM-B, 

DSN  584-4332/4331  or  commerc  ia  1 1y  at  301-(i76-80J  7 . 

4  Fin  POC:  Marilyn  Burke,  CECEL-RM,  217-37,1-7208:  FAX  21 7-37 ■ -7222 , 
Tech  POC:  Lynn  Mikulich,  CERL ,  217-373-6  33. 

5  Request  two  signed'copies  of  the  enclosed' accepLance 
document  (00  Form  448-2)  be  forwarded  to  uddreSi  In  block  8.  ■ 

6  Ihis  order  is  placed  in  accordance  with  tie  provisions  of 
41W.Sr.?3  and  DODI  7220.1. 

7  ress  disbursement  vouchers  (SF  1080)  monthly 
^  ougli  the  TFO  System.  Forward  to  the  Cir, 

USAAFtibA,  ATTN:  STEAP-HM-FG-P ,  Aberdeen  ^roving 
Ground,  MD  21005-5001.  Indicate  on  the  >F  1080 
the  order  number,  accounting  class! ficali in  and 
expenditure  order  data. 


ESTiMfvTED  ESTIMATED 

UNIT  total 

FfiiC;  FRlOE 

_ f; _ _ ^ _ 

OHIG  $311,000.00 

AMEND  1  200,000.00 


SEE  ATT  ACHED  faces  FOR  DELIVERV  SCHEDULES.  PHESfcHVA  I  ipN  ANurACKAOiNO  INSTRUCTIONS.  SHIP- 


13. SHIP- 

laev-  rsii:^ 


f’ING  INSTRUCTIONS  AND  INSTRUCTIONS  FOR  DISTRIBUTION  OF  CONTRACTS  AND  RELATED  OOCUMEV  '511  ■  ''Cl 


12  inA.NSPORTATlON  ALLOTMENT  fUsad  if  FOB  Cootractoi  s  plant)  \  3.  MAIL  INVOICES  TO  (Paymant  wUfba  mmda  by) 

Cdr,  USAAPGSA,  ATTN:  SiTEAP-RM-FP-V 

APG,  MD  21005-5001  r - 

_  urKlCE  UOlIaAO 


,  ^  ^  E\*~rj7  A.Ri!  ^rfF'PcRLY  CH  .A  "  G  E  A  R  1.  £  TU  '  H®  A  L  L  UT  M  £  N  1  S  S  f  I  rCRTH  BcLOW.  THc  A’/AILAOLS 

balances  Or  WHICH  ARE  SUf  RimhNi  TO  CQVEB  THE  ESTlIvlAl  ED  TOTAL  PAfCE. _ 


SUPPlCMENTAL  ACCOUiyrtNG  CLASSIFICATION 


^00,00 


APPROPF  1  ATION 

2112020 

1 T  1 1 3  •  "7  I  M  ^ 

r*  r»  1 1’.  .  . 

08-6160  n728008.14  2572 
MIPR3011/C27816058  OhXZ 
rX7RQ000  tOC4^^ 


AMOUNT 


S.180Q]  1  $51  1  *000. OG 


fohm 

I  JllH  73 


MILITARY  INTERDEPARTMENTAL  PURCH/lSE  REQUEST 


MAae  1  O 


12.  TPANiSPORrATION  ALLOTMENT  (Vied  if  P OB  CotHTociOf  ’t  phnt)  13.  MAIL  INVOICES  TO  (P^yri^tm  y^lH  bts  m^de  by) 

I 

^Av  nr>6AAn  [ 

, ,  FUNDS  FOR  PROCUREMENT  ARE  PRCPERUY  CHARGE  ASlE  TO  THE  ALLOTMENTS  SET  FORTH  BEutv;.  THE  AVAILABLE 


FUNDS  FOF^  procurement  AH  t  L^fAMUc  AHL  t  J  u  n  m  c  l  ^  i  p.ic  t  o  i)  C  j  »- 

fiALANCES  OF  WHICH  ARE  SUFFICIENT  TU  CUVtH  t  HE  E$  i  iMA  TED  TOTAL  PRICE. _ 


supplemental  accounting  classification 


ACRN  appropriation 


p  f  1 r  (■;  (  T  n, 7'*'  •>  !  1  ^  .  )  1 0  N  A  T  {  E 


PPF.VIOUS  rCJlTU.jN  IS  OHSUl.CTf. 


T  ro  r  IUn>nring  AMrn^llnchuiTzJr^, - - 

Commander,  USATHAi-IA 
ATTN:  CETHA-RiM-B 

JVberdeen  Proving  Ground,  MP  ?inin-q/,n| 

fi  T!.«  UfPI)  »  •  !  - - — - - - ^ 


ACCEPTANCE  OF  MIPP 


Mirn  wuMHEri 

I  MIFR3011 
^OAfE 

30  So 9  I 


3.  AMENOWENT  no. 

_  I  1 

5.  AMOUNT 
^311,000.00 


.  Ti.,  Mtri!  .,),niin«rf  .i,ov,  i,  ,cc,pi,.i  «n.t  ,i„  - L^su.ooo.on 

I  «.  E3  all  item?  will  be  ^BOVIDED  tnnouru  nr.,  ^  n,  Arrhrnhl,)  - 

fc.  □  ALL  ITEMS  WILL  BE  PBOCUnEn  '’^'^^'jn^EMEMT  rCnr,,.,,,; 

:  g  .... 

\ — I  MIPR  ITEM  MUMBEO(S)  IOE^JTInpn  tM  m _ _ _ 

- — _ _  hemarks-  is  not  ACCFPTEO  ds  rejected)  for  the  reasonI  “ 

TO  nc  Rno\iir>rr\  _ _ _  _ _ _ — - - 1 - - -  ^ 


ro  BE  rnoviDEO  Ti.nouGii  REiMnunsEMENr 
_ _ _ CATEGORy  I 


ITEM  NO.  I 


quantity 

h 


estimated  PRICE 


item  no. 


quantity 

b 


estimated  rnicE 


'  BASIC 
AMEND  ! 


$311,000.00 

$200,000,00 

$511,000.00 


ACC£"T.A.?:C2  COPY 


Tn  A  :‘  r» 
] n/\j. 


3  0  szpc)i 


d.  TOTAL  ESTIMATED  PmCE  - - - - - - - 

TOKi55;7T5w^r4^^ 

— g— L: _ 

I — I  ^*^'^'^'ONAL  FUNDS  IN  THE  AMOUNT  OF  J 

_  6-  □  FUNDS  IN  THE  AMOUNT  OF  S  _ _ fS..  J,.,„r.co,ion  ,n  PM  ,3, 

1 3.  remarks - - - - or  REOUmEO  AND  MAY  BE  WITHDRAWN 

BOC  for  USACERI,  ft;  Me  n.=  v  ~~  ^ 

373-0707  or- 7.22.^“’"  CECER-RM-r,.  (217)  373-0797. 


AT3T"'’r?rrn"  U.SACERE 

A13H.  CF.CER-RM-n.  PO  Box  9005, 

00  Form  /j.in.2  jiii  71  - 

.  Jill.  /I  PREVIOUS  (n.  nr, „  v,„, 


(r  MApTLri"'l"'Ti  ''iJiiiomno  orriaTI 

'  ^irs^/iTi — C  f  1  c  o  r 

■C^^Ul^._cz:>/C(\(ryo  'C-y,  O . 


"E  ir.fi)  uTjiil  Li.ausifi) 


[85]  From:  Mark  N.  Bovelsky  2/26/92  4:57PM  (133^0  byte^^-  302 
cc;  Steven  L.  Chetty,  Mark  N.  Bovelsky  juz  _nj 

Subject:  AAEMIS  proposals/ timeline  changes 

. . . 7 - ■ - Message  Contents . 

Steve -please  act  on  this  to  have  the  money  extended  to  3  0  S'^'^ 


Mark 


Message-Id:  <199202250118 . AA05133©osiris . cso .uiuc . ^ 


Mark, 

The  attached  proposals  reflect  the  change  in  tim^^li^e^c  vou 
requested  for  the  funding  to  be  extended  from  10  JUL'’to  3  0  S' 

Call  if  you  have  any  questions. 

Have  you  tamed  the  lions,  yet! 


Lynne 


*****  ATTACHMENT:  C:\wp51\aaemis3.txt  ***** 

REIMBURSABLE  WORK  PROPOSAL 
HWMIS  and  HMID  ENHANCEMENTS  AND  MODIFICATIONS 
1.  STATEMENT  OF  PROBLEM: 


i 


i 


During  FY  90,  USATHAMA  and  AEO  sponsored  the  Structured 
.equir^ents  Analysis  Plan  (lEM  STRAP.)  .  During  the  lEM  STRAP 
several  auto^tion  needs  were  addressed.  The  Army  Automated 
nviro^ental  Management  _  Information  System  (AAEMIS)  will  provide 
he _ integration  of  existing  systems  and  the  development  of^new 
environmental  systems  as  planned  during  the  STRAP.  Two  systems 
designated  to  be  part  of  AAEMIS  are  thi  Hazardous  WastS  M^SSent 

Hazardous  Material  IdenliwSfiS; 

The  Hazardous  Waste  Management  Information  System  (HWMIS)  i«: 

developed  by  USA-CERL  to  aid  thS  EnvirSnSental 
^  installation  in  the  management  of  hazardous 

hazardous  material  and  minimization  programs.  The  Hazardous 
Identification  (HMID)  is  a  tool  that  provided  thfS 
hazardous  materials  procured  and  received  on  the 
nstallation  The  research  problem  of  -tracking  hazardous 
materials  and  wastes  from  'cradle  to  qrave' "  is  the  Ko-h-intq 

^ID  systems.  An  aggregate  level  HWMIS  has  been 
?-^d  upper  level  environmental  managers  (MACOM  and  DA 
eyel)  in  making  decisions.  The  data  in  the  aagregate  level 
database  comes  from  the  HWMIS  data  sets  at  the  installations 
A  installation  level,  the  MACOM  level,  and  at 

T  '  working  with  the  same  set  of  data,  HWMIS  and  hmtd 

upward  reporting  requirements  of  environmental 
local,  DoD,  and  DA.  HWMIS  and  HMID  will 
accounting  for  the  materials  used,  for  the  storace 
f  HM  and  HW,  and  for  the  proper  disposal  of  HM  and  HW.  ^ 

.  REFERENCE: 

Bovelsky  (USATHAMA)  ,  Paul  Stone  (USz^TVEVi 
..a  L/n.;-  Mi;culicn  curing  FY  91  meetings  at  USA.CEP.L  and 


3 .  OBJECTIVE : 

enhanJeSeSgs  go  Se  ftKiflyLg;""® 
(the  EnvirorjnentarComplilnJe^Sie^imS?  P?Eg?S^  (ECAPK 


I  4.  APPROACH: 

Tas>r  1  -  Facilitate  user  group  meeting  to  include  installation 
representatives  from  each  MACOM.  Purpose  of  user  croup  iJJSa^d 
xn  designing  enhancements  to  HWMIS  and  HMID.  Provide  t-av=i  -na 
perdiem  for  seven  installation  environmental  ma^ac^^nc  t-n 
I  user  group  meetings.  “  ° 

$  5K  Research  Assistance 

$10K  Travel  and  per  diem  for  Group  Attendance 


Total 


$15K 


.Task  2_-  Analyze  user  group  enhancement  recoirmendat^  0^^=  ar^d 
laetermine  appropriate  enhancements  and  m.odif  icat^  o-c 
•personnel.  “ 


MAR/APR  51 


Total 


.$  5K  Research  Assistance 
$  2K  Travel 

$  7K 


enhLLmeSS®^°^  priority  list  for  modifications  and/or 


^SAPR/MAYi^i'? 


Total 


$10K  Research  Assistance 
$  2K  Travel 

$12K 


H^IS^and^HMlD^  modifications  and  /or  enhancements  to 

nwHib  ana  hmid.  Include  Turbo  C  ++  and  DBVista  conversionc; 

decisions,  were  made  by  USATHAMA  and  AEO  to  develop  the  ^TRK 

until  tne  haztrk  system  data  requirements.  HWMIS  will  be  the  ‘ 

software  for  ECs  at  tSe  installation  eSs  mSdSL  that 
fere  not  incorporated  into  HAZTRK  may  be  retained  under  HWMIS  ^ 

fcetemined  by  USATHAMA.  The  progra^ning  efforts  werJ  m^l? 

ftnctioSal  speciflJItiSSflL 

I^ZTRK  were  held  16  -  20  December.  The  PM- ISM  has  not  received  the 

to  continSI  fxom  lhi 

^Director  of  Management.  Therefore,  the  time  schedules  for 

delayed.  Request  that  USATHAMA  extend 
rhe__fundrng  resources  from  to  the  end  of^s  fiJSSl 


iMAYf.DEC’^Si? 
■  JAN- SEP  92 


Total 


7t 

progrWiers,  2  programmer /analysts) 
5  43K  (3  programmers,  2’ programmer/analyst^) 
$  8K  Travel  ^ 

’$  20K  Hardware  (optional) 

hsiK  V  I 


'  Present  modifications  and/or  enhancements  to  fr--. 

..St*Jnd°iSS?-  documentl£ic/-fo;- 

'  SEP  92  $  IK  Programmer/analysts 

$  5K  Travel  rn  .  ■  t 

$  2K  Printing  costs  So-t^(x*-e.  ^rv-odutM©jA.  cevV^  f 

Total  $  8K  <^s^i'tvT’.ov^. 

?oKrov'  evaluate  HWMIS  and  HMID  at  three  sites  (TFAr)0^ 

.  ProviGtB  ha.rdv/are  wher^  Pdr-c-cct- -^Tr  ' 


SEP  92 


Total 


$  8K  Programmer/analysts  p  ,  , 

$  12K  Travel  _  ,  'Up 

$  40K  Hardj^re  (optional  for  test  sites)  ^  ''' 

$  60K  ^  a  ^ 


Task  7  -  Finalize  KWMIS  and  EMID.  Provide  internal  and  external 
documentation  for  both  systems. 

SEP  92  $  6K  Programmer/analvsts 

$  2K  Travel 
$  lOK  Printing  costs 


Total 


$  18K 


5.  P.EODUCT  0?  RESEARCH: 

The  product  of  this  effort  will  be  HWMIS  and  EMID  system 
enhancements  and  m.odifi  cat  ions  to  be  field  tested  by  USATHAAIA. 
Internal  and  user  doctimentation  will  also  be  produced. 

6..  COST  ESTIMATE; 

The  approximate  cost  of  this  effort  will  be  311K. 

7 .  COMPLETION  TIME : 

September  30,  1992. 

Time  schedule  is  delayed  because  of  USATHAMA  and  AEO  sponsoring  the 
design  and  development  of  HAZTRK  under  the  Installation  Support 
Module  \xmbrella.  HWMIS  will  need  to  interface  with  HAZTRK  in  order 
to  complete  this  mission. 


COSTS 

‘  is'>  !<:: 


flUG.14  '6S  16:26  ftMC  OFC  COMMAND  COUNSEL  EA  APG 


P.02 


MILITABV  INTEBOtPARTMENTAL  PURCHASE  REOUESTJt  V'T'? 


PAOE  1 


I  3.  CONTROL  SVM90L  NO, 


*.  DATE  ^RtPAREO 

14  Aug  89 


S.  MIPR  NvMSCR 

KIPR3959 


PACES 
J.  AMEND  NO. 

ORIG 


Connnander,  U.S.  Anny  Construction 
Engineering  Research  Laboratory 
2902  Newmark  Dr., P.0, Box  4005(M.  Burk) 
rhamiiaign ,  IL  61824-4405 


Wtpnon^umatr  oforMujiw^ 

Connaander,  U.S.  Araiy  toxic  ana  Hazardous 
Materials  Agency,  ATTN;  CETHA-RM-B 
Aberdeen  Proving  Ground,  MD  21010-5401 
AUTOVON  584-4332,  Conaercial  301-676-8087 


tTEMS  □  ARE  □  ARE  NOT  INCLUDED  IN  THE  INTERSERVlCS  SUPPLY  SUPPORT  PROGRAM  AND  REQUIRED  INTERSERVICE 
*■  SCREENING  □  HAS  □  HAS  NOT  BEEN  ACCOM?LI$''<SD.  _  _ 


DESCRIPTION 

(Ftdtn!  itock  nurrtbfr,  n(yri»ne!ttur^,  J«c'/c'  driwing  No.,  »K.) 


F:'9  funds  in  support  of  Project  HXW,  HAZMIN, 
KCLA-AEO.  Funds  for  in-house  effort  for  the 
preparation  of  an  Integrated  hazardous  nateriai.s/ 
hazardous  plan  as  it  pertains  to  acquisition, 
procurenent  distribution,  use,  storage,  and  diiposal. 


ESTIMATED 

UNIT 

PRICE 


estimated 

TOTAL 

PRICE 

_ f 

60,000.00 


Expiration  date  for  obligation  of  this  order  Is  30  Sep  89, 

USATHAMA  Financial  POC  Carla  Zealc-  CETHA-RM-Ii, 

AUTOVON  584-4332/4331  or  commerc.ally  at  301-676-8087. 
Technical  POC:  Ed  Smlth/Steve  Maloney,  USACIRL, 


Z17-332-6511,  cxc,  232, 

WnjiTinial  POC;  Marilyn  Burk,  USACERL  (CECER-RM), 
217-373-7208 


Request  acceptance  be  expedited  by  DATAFAX  (AV! 84-2008; 
coBmerclal  301-671-2008)  and  two  signed  copies  of  the 
enclosed  acceptance  docuaent  (DD448-2)  be  forwi.rded  to 
address  in  block  8. 

Process  disbursement  vouchers  (SF  1080)  oonthly 
through  the  TPO  System,  Forward  to  the  Cdr,  UiAAPGSA, 
ATTN?  STiiAi'-RW-'rG-F I  Abeiilcew  Trovlng  Ctroun^iy  MD 
21005-5001.  Indicate  on  the  SF  1080  the  order 
number,  accounting  classification  and  expenditure 
order  data. 


IIQ.  »>  ■  -c-en  PAoea  Pon  DEWIVCnv  eCHBDyLf«,B«BSBPVATlOW  ANnPAftICAQING  instructions, SHIP-. 

riwij  maxuucTiONa  ano  iNBTnvOTtonB  pop  oiatHiPUTigw  np  rtwiMAuia  AMPPieuATCP  oocuwcnto,  ■ 

ta.  TSANceoRTATiQM  At  I  fiTMPNT  fUt^  If  FOB  Centnctor't  Olafit)  t  M^IL 


i.  dHANB  TOT 
60.000.00 


01005  5001 


Pav  orrioe  QOOAAD 


. .  rwNoa  POft  rnoounSMSNT  abb  pbOBEsi  v  rwAROSABLE  TO  THE  ALLOTMENTS  SET  FORTH  BELOW,  THE  AVAILABLE 
BALANCES  OF  WHICH  ARE  SUFFICIENT  TO  COVER  THE  ESTIMATED  TOTAL  PRICE.  _  _ 


APoneoDiATinN 


2192020 


SUPPLEMENTAL  ACCOUNTINa  CLASSIFICATIOH 

08-8160  P788008.14  2572 
MzrR3959783789605S  OHXV 
CC789000  EOCA44 


AMOUNT 


18001  J  60,000.00 


17.  OA 


JUN72  444 


?R£V}^4JSjtDjJ>ON  iS  0«30LETE. 


PUG. 14  '89  16:27  PMC  OFC  COMMPND  COUNSEL  EP  PPG 


MILITARY  INTiRDEfARIMfcN  I AL  KUKCMASe  REQUMT  ^  ^ 


3.  control  symbol  no. 


».  Mipq  NUMBER 

MIPR3959 


OF  ‘  PAOtS 


I.  AMEND  NO 
ORIG 


Conaandeti  U.S.  Any  Construction 
Engineering  Research  Laboratory 
2902  Newark  Dr., P.O.Box  4005(M.  Burk) 
I  It  0102A->AAO5 


••FROM:  (Agtncy,  tff$pho^4  numbfr  of  orhfn^tor) 
Coinaander,  U.S.  Array  Toxic  ana  Hazardous 
Materials  Agency,  ATTN:  CETHA-RM-B 
Aberdeen  Proving  Ground,  MD  21010-5A01 

AUTOVON  58/.-/, 332,  Cooaorel.l  aOl-fiTfi-flOa? 


ITEMS  Dare  □  are  not  included  in  the  intsrshrvice  supply  supportprogram  and  required  intbrsehvice 

□  flAfi  □  hA3  NOT  OCCN  ACCOMr'-)3MCD. 


ITEM  DESCRIPTION  ESTIMATED  ESTIMATED 

NO.  (F&d^r»f  stock  number,  ntynindarurf,  tp^/flcitlon  0nd/or  ^nwfng  No.,  $re.)  CTY,  UNIT  UNIT  TOTAL 

PnlCS  PRICE 

•  \  t  c _ d  $  f 


This  order  is  placed  in  accordance  with  the  pru  V  xc  Xu 
of  41  use  23  and  DODI  7220.1. 

Certified  aa  to  availability  of  funds  not  to  erceed 
$60,000,00  under  the  appropriation  cited  in  Blcck  14 


:: 

Finance  &  Accounting  Office 


..  8EEATTACHED  PAGES  FORIMUIVERY  SCHEDULES, PRESERVATION  ANOPACICAGING  INSTRUCTIONS, SHIP*  “ 

PINO  INSTRUCTIONS  AWD-WSTRUCTIONS  FOR  PiSTfliSUTION  OF  CONTRACTS  AND  RELATED  DOCUMENTS. 


12.  TRANSPORTATION  ALLOTMENT  (Ut§dH  FOB  Contneter’t  plant)  1 13.  MAIL  INVOICES  TO  (Parmatit  will ba mada  by) 


22SB2iCEI33CSiinP?!  I 


5U>>PLEMtNTAL  ACCOUNTING  CLASSIFICATION 


xs.  AUTIIOn»3lMO  PPPICCH  (Ty^0 


14.  ^tONATtinp 


PREVIOUS  EDITION  IS  OBSOLCTC. 


St  ^ftOVlCSC  TH«0UG«  ^  CikaU^SEUtST 
CATEGORY  I 


;.’5  =?zjicrr:::  xor  the  rxa^ox: 


TC  Si  f»RCCUft£C  BY  OiRSCT  CITATION 
'  CATCGCRY  U 


w.  total  l■<TIUATBn  levies 

-U.  C..,T=  V,.  <>e,..o^T»ON  rp«  n  *rc:MC  |m  C»  a  u  ,,  At 'r<TWATrn  B 


'?  '  - OS  OAT  A  ;/ ^pp/,c  jfc/ij 
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Five-Year  Integrated  Hazardous  Material/Hazardous  Waste 

Management  Plan 

I  PLAN  GOALS : 

Identify  actions  that  will,  when  implemented,  provide  more 
efficient  and  effective  management  of  hazardous  materials  and 
hazardous  wastes  within  the  U.S.  Army. 

Reduce  ultimate  disposal  of  hazardous  waste  to  the  greatest 
extent  practicable. 

Prevent  Pollution  using  Source  Reduction,  Recycle/Reuse,  and 
Energy  Recovery  (rather  than  end-of-pipe  treatment) . 

Ensure  compliance  with  all  applicable  Federal,  State,  Host 
Nation  and  Local  Environmental  Regulations  while  maintaining 
Mission  Readiness  with  public  support. 


II  EXECUTIVE  SUMMARY: 


The  Five-Year  Integrated  Hazardous  Material/Hazardous  Waste 
Management  Plan  has  been  developed  in  response  to  a  memorandxim 
from  the  Assistant  Chief  of  Engineers  (MG  Of fringe) ,  dated  19 
Jvme  1989,  and  DOD  Directive  4210.15  (Hazardous  Material  Pollu- 
tion  Prevention),  dated  27  July  1989.  The  memorandum  acknow¬ 
ledged  the  many  useful  efforts  ongoing  within  the  Army,  but  also 

recognized  the  need  for  some  institutional  changes  within  the 
Army# 
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This  plan  provides  the  framework  to  solidify  the  partnership 
between  the  Assistant  Secretary  of  the  Army  (Research,  Develop¬ 
ment  and  Acquisition)  [ASA(RDA)],  Deputy  Chief  of  Staff  for 
^gistics  (DCSIOG)  and  the  Assistant  Chief  of  Engineers  (ACE) . 

changes  are  r^coMiended~in  aspects  of  the  accaiisi- 

support  and^r^uremen^b  processes  whicW  allow  th^ 
_cradle-to-qrave«'  costs  ' 

The  plan  also  highlights  the  need  for  a  corporate 

material/hazardous  waste  management,  erricient^ 
Thf  tracking  systems,  and  proper  training  and  education. 

the  a  group  effort  drawing  expertise  from 

he  affected  parties  as  well  as  technology  developers.  As  such 

^  needed  efforts  to  manage  thirteen 

issues  identified  by  the  workgroup,  in  all,  55  in- 
*^ividual  action  items  are  recommended. 


anticipated  that  the  progress  of  this  plan  will  be 

updated,  on  an  annual  basis.  This 
review  and  update  should  be  undertaken  by  the  original  workgroup 

SreSti?S?®®  “  organizations,  to  provide  consistency  and 
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Ill  BACKGROUND ; 

ness  liLiai  Materials  is  fundamental  to  the  readi- 

limitef^  +-n  the  Army,  arising  from  such  areas  as,  but  not 

reoair  anA  ‘^®‘v®lopMent  and  testing,  training,  equipment 

Machinery  maintenance.  As  a  result,  the  Army  is  a 

doSI  waSe  materials  and  large  geS^rSor  ^^haL?- 

ment  of  svinh  100,000  metric  tons  annually).  Manage- 

ing  due  to  becoming  more  complex  and  time  consum- 

relortina  legislation  which  imposes  new 

als  coftQ  expands  the  list  of  controlled  materi- 

w  *  for  l3.nd  disposal  of  hazardous  waste  in  nant’if'niar* 

500%  ($500-1  disposal  are  200%  to 

(9  if200/metric  ton)  more  costly  (ERA,  1986). 

Many  Ste?iSS”^and^SishaS^°”  restricting  land  disposal  of 

hazardous  material  s/hazardous  waste  fHM/HW^  w^c: 
^nglneeis  have  SSsI^el 

pollution  prevention  ?a“;r  thanriataent?”'"’''  ««”Phasis  is  on 

?nSLffiHi£fV“ 

a=?iv?SIs  discrete  waste  genlra?ing 

and  dati  S?S?a^^^*?SeSl  Sh1lh^^^^=St"?L;rS?f ; 

s;eiJE4““£"“saK's«“ai,isr.„ 

plJn  and  budoit  “sapons  programs  Snd  installations 

responsible  for  the  wastes.  Another  problem  is  the  heavy  reli- 

the  Army  minimises  the  cost  incentive  to  tilhtlv  cSSS 
generation,  while  specifications  can  tie  ttl  haSdS  Sl^ino^SSrs. 

Army  systems  acquisition  process  presents  another  set  of 
in  the  management  of  hazardous  materials.  The  orocess 
requires  a  long  time  from  concept  to  final  production  and 

to'^inc^nd  throughout  the  process  are  not  currently  required 

Minimization  (HAZMIN)  considerations 
This  procedure  is  based  on  optimizing  production  and  maintenance 
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with  pollution  treatment  to  be  identified  by  the  producer  and  end 
user  after  the  production  and  maintenance  processes  are  esta¬ 
blished.  Program  Executive  Offices  (PEOs)  and  Program  Managers 
(PMs)  (in  this  document,  these  terms  include  all  materiel 
developers)  often  do  not  consider  the  issues  of  hazardous 
materials/hazardous  wastes  during  development,  and  do  not  use 
HAZMIN  as  a  source  selection  criteria  in  the  evaluation  of 
contractors,  weapons  systems,  or  products. 

The  Five-Year  Integrated  Hazardous  Material/Hazardous  Waste 
Management  Plan  will  summarize  the  issues  and  constraints  faced 
by  the  Army.  It  will  propose  a  management  structure  to  assign 
cradle-to-grave  costs  to  materials  at  the  installation  level, 
including  an  accounting  feed-back  mechanism.  At  the  DA  level,  it 
will  propose  ^  a  management  structure  to  intervene  in  the  acquisi¬ 
tion  and  logistics  support  processes  to  minimize  future  hazardous 
waste  generation,  provide  technical  assistance  and  review  to 
Program  Managers,  review  and  rewrite  (as  necessary)  military 
specifications ,  and  provide  coordination  of  RDT&E  efforts  within 
the  Army. 

Management  of  HM/HW  is  a  program  with  a  strong  potential  to 
save  money  overall  in  life  cycle  costs.  It  also  enhances  the 
Army's  capability  to  be  a  smart  buyer  of  commercially  available 
materials . 

A.  Purpose: 

The  plan's  purpose  is  to  solidify  the  partnership  between 
the  Assistant  Chief  of  Engineers,  Deputy  Chief  of  Staff  for 
Logistics  and  the  Office  of  the  Assistant  Secretary  of  the  Army 
(Research,  Development  and  Acquisition)  with  a  unified  approach 
toward  management  of  hazardous  material/hazardous  waste  including 
cradle-to-grave  cost  accounting,  material  accounting/tracking 
techniques,  training  requirements,  technology  development  and 
implementation,  funding,  and  staffing,  which: 

*  Minimizes  generation  and  disposal  of  hazardous  waste 

*  Eliminates  program  delays  attributable  to  environmental 
issues. 

*  Identifies  constraints  to  effective  HM/HW  management 

*  Ensures  compliance  with  all  Federal,  State  and  Local 
regulations 

*  Reduces  overall  production  and  disposal  cost, 

*  Recommends  actions  and  implementation  milestones,  and 

*  Enhances  and  maintains  mission  readiness 

*  Integrates  safety  in  HM/HW  management 

B.  Issues: 

The  following  are  the  fundamental  issues  which  the  workgroup 
identified  for  consideration  in  this  plan.  Each  issue  will  be 


examined  in  greater  detail  in  Section  IV  with  recommended  respon¬ 
sibilities  and  milestones  for  implementation. 

1)  Environmental  Considerations  in  Systems  Acquisition 

2)  Environmental  Project  Funding 

3)  Environmental  Considerations  in  Procurement  Policy 

4)  Tec]^ology  Transfer  and  Implementation 

5)  Environmental  Education  and  Training 

6)  Material  Tracking  and  Quantification 

7)  Liability 

8)  Centralized  Coordination  of  Effort,  in  partnership  with 
ACE,  DCSLOG  and  ASA(RDA) 

9)  Command  Emphasis 

10)  Multi-Functional  Effort 

11)  Environmental  Staffing  and  Organization 

12)  Review  and  Update  of  Military  Specifications  and 
Procedures 

13)  Environmental  Quality  Control  Committee,  Charge  and 
Authority 

Although  each  issue  is  unique,  there  are  several  common 
concepts  expressed  throughout. 

Inf ormation/Coordinationi  Many  issues  address  the 
need  for  centralized  support  and  information.  Issue  1)  requires 
a  source  of  technical  information  for  methods  to  avoid  hazardous 
waste  generation  by  design  changes  during  development.  Issue  4) 
requires  a  "one-stop”  centralized  organization  to  transfer  tech¬ 
nology  to  the  field  and  provide  the  incentive  for  change.  Issue 
8)  needs  one  source  to  coordinate  efforts,  with  the  expertise  to 
understand  differences  and  minimize  overlap  of  effort.  At  the 
installation  level.  Issues  3) ,  9)  and  13)  require  a  central  body 
of  expertise  to  provide  input  to  purchase  and  use  of  hazardous 
®3terials,  and  to  provide  a  high  level,  central  POC  for  environ¬ 
mental  problems. 

Training;  Although  a  separate  issue,  it  impacts  several 
other  issues  as  well,  including  Issues  6)  and  8)  .  The  Army  needs 
to  elevate  its  consciousness  to  the  environmental  effects  of  its 
day-to-day  operations. 

Authority;  The  environmental  coordinator  has  not  yet 
received  a  high  level  of  authority  on  all  Army  installations. 
However,  the  requirements  are  ever  increasing,  as  evidenced  by 
some  30  new  or  revised  laws  passed  since  the  1970s.  Thus, 
although  the  environmental  responsibilities  and  the  requirements 
to  interact  with  other  activities  (utilities,  production  facili¬ 
ties,  etc.)  have  increased  dramatically,  no  commensurate  increase 
in  authority  has  occurred. 
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IV  REQUIREMENTS,  ACTIONS  and  RESPONSIBILITIES; 

This  section  discusses  each  issue,  provicing  a  list  of 
requirements,  actions  and  responsibilities  wh.-::h  provide  a 
solution  to  the  issues.  Section  V  details  the  responsibilities 
of  each  organization,  and  provides  a  time  line  for  completion. 

All  actions  are  identified  by  a  number  corresponding  to  the  issue 
to  which  it  is  associated,  and  a  letter,  to  separate  multiple 
actions  under  a  single  issue. 


^  analysis  methodology  needs  to  be 

captures  the  life  cycle  costs  (to 
cur'r^n^"HM^°^^^®^  handling,  treating  and  disposing)  of  using 
ThirSilwSsnif^?^®®®'^  alternative  substances  and  processes. 
PM/?vnHi  in  f  “ore  meaningful  data  base  for  use  by  the 

cnK<=^°  assessing  tradeoffs  of  environmentally  acceptable 
substances  and  processes  during  the  early  R&D  efforts. 

wh-Jrh  Pe'^fioP  e”  Army  Materials  Assessment  Procedure 

ncsf?  ^of^;  “Jtepal  fate  and  projected  treatment  and  dis- 

fates  of  materlaiR^?ir,*^°®^®  based  on  estimates  of  the 

rates  of  materials  (to  air,  water,  solid,  sludge,  etc.)  and 

material  mass  balances  derived  from  the  material 
tracking  and  quantification  system.  maueriai 

iirr*  rk  ^SPONSIBILITY:  Assistant  Chief  of  Engineers  (ACE) 

AMC,  Deputy  Chief  of  Staff  for  Logistics  (DCSLOG) ,  DASAF 

Statements  of  work  for  development  con- 
J®  contain  the  requirement  for  the  system  or  product 

to  minimize  the  HM  used  in  the  system  and  in  the 
manufacture  and  siibsequent  maintenance  of  the  system. 

ACTION:  Require  contractors,  as  part  of  their  nronos- 
als,  to  1)  Identify,  all  HM/HW  to  be  used  or  producS  and^estiLte 
evaluation  disposal;  2)  require  identification  and 

of  wastes”  aid  3?  reduce  volume  or  toxicity 

i£ 

sourS  sSlSS?o“evaluS?In? 

^SPONSIBILITY:  Assistant  Secretary  of  the  Armv 
(Research,  Development  and  Acquisition)  CASA(RDA)],  AMC,^DASAF 

f  Hazardous  material  and  hazardous  waste 

ai  pollution  prevention  should  also  be  included  as 

whenever  materials,  processes  or  methods  a?e 
^  otherwise  required  which  require  the  contractor  to 
walte  materials  or  to  generate  hazardous 

^SSo?ded  to  proposal  evaluation  credit  should  be 

accorded  to  those  offerors  who  propose  the  most  beneficial 

hazardous  material  minimization  or  hazardous  waste  pollution 
prevention  products,  services  or  processes.  ^ 

ment  ttf ^^^k®  2  ‘^®scription  of  the  Material  Assess- 

3 1 S  ot°f ff^^®  .  Request  For  Proposal  (RFP)  .  Require  a 

^  alternatives  considered  and  results  determined  utilize 
Best  Value/Quality  of  the  item/system  above  toe  “ielt  filS 


RESPONSIBILITY:  ASA(RDA) ( 


AMC,  DASAF 


f 
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r'siTBonnex  wirn  sufficient  environmental 
D?oeBi2^^-«  f  e^jrience  must  be  included  in  the  source  selection 
Select development  of  the  Scope  of  Work,  Source 

evalSatiSn  of"Aronn«?  criteria  and  in  the  actual  review  and 
of  proposals  (e.g.,  source  selection  evaluation  board 
oerRoniJ^?®  selection  advisory  council) .  As  a  minimum  these 
SeaS«""  ^  trained  and  have  technical  experience  in: 

indLtliire“ineSi“'=iSS'saSt|?'  considerations, 

ind52t?iirMgi«r^®*^°^  clnsid^atilns , 

industrial  engineering  and  safety;  train  them  in  the  Material 
Assessment  Procedure  for  use  in  source  selictioS  and  riSk 
assessment  for  handling/use/storage  of  HM.  * 

surgeon  cSSf  (“sGK 

used  and  SherJ^^^^*  Training  courses  now  available  should  be 
and  nrnd»^^t  ^  necessary  should  be  developed  to  educate  system 

«  is^iK'aS-^ror 

developed^SzMlN  develop  courses  on  Army 

rernttSS  ^  tracking/quantif ication  procedures  and 

■pn^e-K  instruction  on  these  to  same  personnel.  Provide  funds 
or  these  personnel  to  complete  training  required  under: 

1)  Department  of  Transportation  (49  CFR  173-177) , 

Administration  (29  CFR 

and°265?16°”^^^^^^°”  Recovery  Act  (40  CFR  264.16 

4)  Superfund  Amendments  and  Reauthorization  Act  Title  III. 
nel  Staff  for  Perscn- 

rSmilem  “S  adl^Seiy^nSnlat^the 

r  I"  additiL;  thrLmv 

by  otSiHiHf^ScHIf^^®  regulations  controlled 

for  regulations  which  are  under  control  of  other  Federal  agen- 


including  a  description  of  the  revisions  used  in  SARDA 
Study  I. 


RESPONSIBILITY :  ASA(RDA) ,  AMC,  TRADOC,  DCSLOG 


h.  REQUIRQIENT:  Where  HM/HW  are  associated  with  the 
design,  production  or  maintenance  of  a  system,  the  develop- 
ment/production  contractor  will  identify  them  and  propose  the 
actions  they  will  take  to  eliminate  these  siibstances  or  justify 
toeir  use  as  early  in  the  development  phases  as  possible  (prefer¬ 
ably  are  specified  for  prototype  design)  but  not 

ieter  than  the  decision  to  enter  production. 


/■Tsmr/Tsr-rtx  The  Program  Manager/Program  Executive  Office 

(  M/PEO)  will  include  program  requirements  and  resources  in  his 
program  master  plans  such  as  the  Integrated  Logistics  Support 
Plan  (for  Logistics  aspects  such  as  maintenance) ,  the  Test  and 
^aluation  Master  Plan  (for  evaluation  of  alternative  substan- 
Production  Readiness  Master  Plan  (for  alternate  manu- 
materials/processes)  System  Safety  Program  Plan  and 
System  Manpower  and  Integration  Plan. 


RESPONSIBILITY:  ASA(RDA) ,  AMC,  DCSLOG 

^QU^JSMENT:  In  addition  to  all  accountable  costs,  a 

be  performed.  Transporting,  storing  and 
u^ng  materials  cwr;^^»5s;b  introduce^^a  systematic  risk  of  spillage, 

cannot  be  directly  quantified.  However, 
previous  systematic  risk  patterns  use  can  assign 
accidents.  This  additional  risk  — 
should  be  added  to  the  total  known  cost  for  each  hxd 
^^ved.  For^mat^ials  which  are  not  hazardous  to  the  envifon- 
®ent,  a  risk  ^emium_  of  zero  is  assigned.  j 

Develop  a  risk  ^g^um  calculation  methot^rc 
add  that  premiip  to  all  bids  before  selec-on.  Alternatively,, 
ids  not  containir.r  materials  hazardous  “o  zhe  environment  ecu 
be  assigned  a  high  weighting  in  selection 


OTSG 


RESPONSIBILITY:  ACE,  Major  Commands  (MACOMs) ,  DASAF, 


j.  REQUIREMENT:  A  body  of  expertise  (existing  organiza¬ 
tions  or  new)  needs  to  be  developed/identified  which  can  proac- 
tively  assist  the  PM/PEO*s  and  other  managers  of  new  equipment 
early  in  the  R&D  phases  before  programs  have  environmental 
problems.  This  organization  will  also  perform  an  independent- 
(i.e.,  third  party)  review  and  assessment  of  the  programs  prior 
to  ma^ or  milestones  (Defense  Acquisition  Board,  Army  Systems 
Acquisition  Review  Council,  In-Process  Review).  This  organiza¬ 
tion  must  contain  expertise  in;  system  acquisition,  design, 
environmental  and  industrial  engineering,  and  safety. 


ISSUE  #2 

ENVIRONMENTAL  PROJECT  FUNDING 


ACTION: ^  Establish  multi-disciplinary  team  of  expertise 
in  system  acquisition,  design,  environmental  and  industrial  en¬ 
gineering,  and  safety  for  source  selection  evaluation  to  proac¬ 
tively  assist  the  PM/PEO's  and  other  managers  of  new  equipment 
and  perform  an  independent  (i.e.,  third  party)  review  and  assess¬ 
ment  of  the  progrcims  prior  to  major  milestones  (Defense  Acquisi¬ 
tion  Board,  Army  Systems  Acquisition  Review  Council,  In-Process 
Review) . 

RESPONSIBILITY:  ASA(RDA)  ,  AMC,  ACE,  OTSG,  DASAF 
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Issue  #2  -  Environmental  Project  Funding 

gypblem  Statement;  Other  than  the  Defense  Environmental  Restora¬ 
tion  Account  (DERA) ,  which  is  set  aside  to  clean  up  sites  previ¬ 
ously  contaminated  with  HW,  there  is  no  central,  real-time 
funding  source  for  environmental  projects  and  needs.  Presently 
funds  for  enviromental  projects  come  primarily  from  installation 
Operation  and  Maintenance  accounts  (OMA)  on  an  as-available 
basis.  Additionally  OMA  and  other  funding  sources  (Military 
Construction  Army  (MCA) ,  Unspecified  Minor  Military  Construction 
Accoipt  (UMMCA) ,  Army  Industrial  Fund  (AIF) ,  etc.)  have  con¬ 
straints  as  to  time  before  receipt,  time  to  obligate  or  total 
dollar  Mount,  MCA,  at  best,  is  a  five  year  cycle.  UMMCA, 
although  a  quicker  response  method  is  limited  to  one  million 
dollars.  Often  the  requirement  for  an  environmental  project  is 
an  Environmental  Protection  Agency,  or  state  environmental 
agency.  Notice  of  Violation  or  Compliance  Agreement  which  usually 
contain  time  frames  for  correction  of  very  short  duration. 


Actions  Recruired; 

a.  REQUIREMENT:  A  separate  Army  Management  Structure  (AMS) 
environmental  program  elements  (HM/HW  Management  and 
HAZMIN)  needs  to  be  initiated  in  the  funds  tracking  system.  This 
visibility  of  environmental  program  funds  require- 
budgetary  process  and  insure  tracking  of  funds 
utilized  for  the  execution  of  environmental  program  elements. 

ACTION:  Establish  AMS  codes  for  environmental  program 
elements.  HM/HW  Management  and  HAZMIN  projects  should  be  in¬ 
dependently  flagged,  AMS  coding  should  be  consistent  with  the 
needs  and  priorities  identified  in  the  RCS:1383  Report. 

_  RESPONSIBILITY:  Assistant  Secretary  of  the  Army  (Fi- 
nancial  Management)  [ASA (FM)],  Assistant  Secretary  of  the  Army 
(Installations,  Logistics,  and  Environment)  [ASA(I,L&E)] 


b.  REQUIREMENT:  An  MCA  buyout  progrem,  similar  to  the 
buyout  for  Child  Development  Centers  (in  which  MCA  funds  could  be 
reprogrammed  by  installations  to  accelerate  CDC  construction 
Mead  of  other  planned  projects),  to  comply  with  intermediate  and 
long  range  enviroimental  goals  should  be  established.  Institu- 
^^®ualize  streamlined  procurement  policies  for  HM/HW  corrective 
(proactive  and  reactive)  actions,  studies  and  equipment.  This 
^^li  permit  more  flexibility  and  improved  responsiveness. 


i_  ACTION:  Identify  the  structure  and  requirements  for  an 
MCA  buyout  program  similar  to  that  used  for  Child  Development 
which  MCA  funds  could  be  reprogrammed  by  installa¬ 
tions  to  accelerate  CDC  construction  ahead  of  other  planned 
projects)  . 


RESPONSIBILITY:  ASA(FM) . 
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Issue  #3  -  Environmental  Considerations  in  Procurement  Policy  ^  n 

Problem,  .statement ;  Regulations  governing  procurement  of  materi-  - 
als  can  be  quite  complex  to  non-procurement  personnel.  Materials 
brought  onto  an  installation  can  be  procured  through  a  number  of 
methods  including  centralized  purchase  (through  Defense  Logistics 
gency  [D^]),  local  purchase  (at  an  installation)  or  purchase  by 

installation.  Regardless  of  mechan¬ 
ism,  toe  installation  becomes  toe  responsible  party  for  all 

o^  the  installation.  Items  which  are  bid  openly  are 
based  on  the  least  first  cost,  with  no  mechanism  to 
assi^  cradle-to-grave"  cost.  This  presents  a  significant 
problem  for  items  which  cost  more  to  dispose  of  than  to  acquire 

major  automobile  manufacturer  found  that  for 
each  p  initial  cost  of  solvent,  there  was  a  $4  cost  for  dis¬ 
posal)  . 


Approval  for  purchase  is  most  often  related  to  the  dollar  value 
o  a  purchase.  Occasionally,  the  material  type  may  require 
special  approval,  such  as  purchase  of  radioactive  materials. 

Most  hazardous  materials,  or  materials  which  produce  a  hazardous 
waste,  do  not  require  any  special  approval  for  purchase. 

®®t®rials  via  performance  standards  can  lead  to  the 
of  hazardous  waste  when  two  dissimilar  materials  (each 
hich  meets  toe  performance  criteria  individually)  are  com- 

addition,  HAZMIM  methods  developed  for  one  material 
eJ?i?®  ^®f®  ®^^®®‘tive  when  a  new  material  (which  is  different  but 
sriii  meets  performance  specifications)  is  used.  Sole  source 
purchases  are  one  method  to  control  accidental  generation  of  HW 
torough  coimingling  of  materials  purchased  through  performance 

through  changes  in  materials  already  undergo¬ 
ing  HAZMIN  methods. 

^stly,  materia  -  are  delivered  to  several  locations.  This 

provides  little  opportunity  for  direct  control  of  material  flow 
on-post . 

Actions  Required i 


a. 


REQUIREMENT:  The  total  use  cost  of  a  material,  to 

treatment,  storage  and  disposal,  should  be 
d  in  the  initial  cost.  The  method  to  do  this  requires  an 
ass®ssment  of  toe  fate  of  toe  material  (incorporation  in  product, 
voiatization,  removal  as  contaminated  waste,  discharge  to 
wastewater,  discharge  with  sludge) ,  with  the  costs  associated  . 
with  Its  various  fates  assessed  at  toe  point  of  bid  review. 


ACTION:  Provide  the  Army  Material  Assessment  Procedure 
no  all  bidders  on  a  contract,  and  require  them  to  perform  this 
assessment  on  their  product  to  produce  the  bid.  Provide  es¬ 
timates  of  material  fate  for  toe  process  to  the  bidders.  Review 
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the  method  calculation  as  part  of  bid  evaluation  and  assign  the 
proper  calculated  cost  for  an  overall  bid.  This  extends  the 
Material  Assessment  Procedure  required  for  PMs/PEOs  in  systems 
acquisition  to  all  contracts  including  those  for  off-the-shelf 
items . 

RESPONSIBILITY:  MACOMs,  DCSLOG,  ASA(RDA) 

b.  REQUIREMENT:  The  use  of  materials  which  are  not  hazar¬ 
dous  nor  produce  hazardous  wastes,  in  place  of  materials  of 
equivalent  performance  which  are  hazardous  or  produce  hazardous 
wastes,  should  be  justification  for  the  use  of  a  sole  source 
procurement  action. 

ACTION:  Develop  guidelines  for  the  sole  source  jus¬ 
tification  of  non— hazardous  materials,  or  materials  which  do  not 
generate  hazardous  wastes,  in  place  of  equal  performance  materi¬ 
als  which  are  hazardous,  or  which  generate  hazardous  waste. 


RESPONSIBILITY:  ,^eputy  ASA (Procurement) 


2)  specific  needs  and  desires  of  potential  users; 

3)  probable  costs  to  implement  at  each  applicable  site; 

4)  funding,  sources,  mechanisms,  and  command  commitment; 

5)  identifiction  of  point  at  which  product  transitions  to 
the  responsibility  of  the  user;  and, 

6)  requirements  for  in-progress  reviews  during  the  conduct 
of  R&O. 


Technology  transfer  could  be  enhanced  by  a  centralized  HM/HW 
technology  transfer  agency  or  proponent  within  the  Army.  The 
responsibilities  of  this  agency  would  address  the  issues  de¬ 
scribed  by  providing  for; 

1)  Coordination  of  R&D  between  government  organizations  as 
well  as  the  private  sector  to  include  information  management  and 
the  conduct  of  symposia  and  workshops; 

..  establishment  of  a  "Support  Organization"  to  provide 

the  link  between  R&D  and  the  user  thereby  supporting  the  use  of 
R&D  products;  and, 

3)  the  development  of  an  implementation  strategy  to  ensure 
that  R&D  plans  specifically  provide  for  implementation  of  the 
ultimate  R&D  product. 

Actions  Required; 

a.  REQUIREMNT;  Central  coordination  of  technology  trans¬ 
fer  for  HM/HW  initiatives  now  being  developed  by  many  Army  and 
DOD  facilities  with  diverse  missions. 

ACTION;  Establish  of  a  single  centralized  Army  HM/HW 
Technology  Transfer  Manager. 

RESPONSIBILITY;  ASA(I,L&E) ,  ACE 

b.  REQUIREMENT;  A  strategy  for  implementation  is  needed 
the  outset  of  a  research  and  development  project,  which  may 

include  but  is  not  limited  to  issue  4,  items  1)  through  6)  on  the 
problem  statement  to  ensure  implementation  of  R&D  products. 

ACTION; ^  Develop  a  prototype  implementation  strategy 
format  for  inclusion  in  the  initial  research  and  development 
pro j  ect  proposal . 

RESPONSIBILITY;  ACE,  MACOMs 

c.  REQUIREMENT;  Follow  on  support  to  address  problems  ‘ 
encountered  during  implementation  and  to  disburse  implementation 
changes  defined  during  full  scale  use  is  required  to  effectively 
implement  new  technologies. 

ACTION;  Establish  a  technology  implementation  "Support 


the  point  of  contact  for  solutions  to  problems  that 
arise  when  technologies  are  implemented  (similar  to  the  one 

vehicle  washracks)  .  Also,  to  be  the 
technology  exchange  between  other  Services  and  the 
in  S!  Prepare  supporting  documentation  to  be  included 

Environmental  Leadership  Conference's  action  to 
Establish  an  Environmental  Policy  Institute". 


RESPONSIBILITY:  ASA(I,L&E),  ACE 
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ISSUE  #5 


ENVIRONMENTAL  EDUCATION  AND  TRAINING 


ISSUE  #5  -  Environmental  Education  and  Training 

problem  Statement;  Army  personnel  generally  lack  sufficient  • 
uraining  in  HM/HW  management  in  areas  outside  their  direct 
expertise.  This  lack  of  awareness  inhibits  efforts  to  reduce  the 
generation  of  hazardous  waste. 

For  instance,  many  workers  who  use  HM  do  not  Jcnow  the  definition 
or  characteristics  of  HW.  Consequently,  they  add  to  disposal 
costs  by  handling  nonha zardous  wastes  and  usable  materials  as  HW. 
Alternatively,  mismanagement  of  HW  may  cause  danger  to  health  and 
the  environment. 

Often,  workers  whose  primary  jobs  involve  HW  handling  do  not  have 

make  the  correct  decisions.  By  providing 
additional  training.  Army  managers  can  reduce  and/or  eliminate 
accidents,  excessive  waste  generation,  and  noncompliance. 

Military  courses  also  lack  classes  on  HM/HW  management  and  other 
environmental  concerns.  As  a  result  most  troops  and  their 
leaders  are  unaware  of  their  responsibilities  in  these  areas  or 
their  effect  on  the  generation  of  HW. 

Actions  Required; 

a.  REQUIRE^NTS:  Train  all  soldiers  in  HM/HW  principles 
during  Basic  Training,  Advanced  Individual  Training,  Officers 
Basic  and  Advanced  Course,  NCO  development  courses,  and  senior 
service  schools. 

ACTION:  Prepare  training  courses  and  materials  for 

Basic  Training,  Advanced  Individual  Training,  Officers  Basic  and 
Advanced  Course,  NCO  development  courses,  and  senior  service 
schools.  Develop  and  disseminate  "Train-the-Trainer"  packages 
and  training  aides  to  support  all  statutory  training  require¬ 
ments  . 


RESPONSIBILITY:  TRADOC,  CoE,  Health  Services  Command 
(HSC) ,  DASAF,  DCSOPS 

b.  REQUIREMENT:  Train  all  applicable  personnel  and  develop 
awareness  throughout  all  AMC  installations  in  HM/HW  principles. 
Also,  target  the  following  people  for  HM/HW  training:  Forces 
Command  (FORSCOM)  and  TRADOC  direct  support  (DS)  maintenance 
personnel;  range  control  personnel:  logisticians  (warehousemen, 
maintenance,  and  procurement) ;  Reserve  and  National  Guard  main¬ 
tenance  personnel. 

•  .  Either  develop  in-house  training  material  for 

toe  civilian  workforce  that  can  be  presented  by  Army  personnel  at 
toe  installation  level  or  identify  a  training  center  for  people 
to  be  sent  to.  r-  r' 


RESPONSIBILITY:  CoE,  MACOMs 


c.  REQUIREMENT:  Use  a  top-down  management  approach  to 
emphasize  environmental  and  HM/HW  concerns  among  managers.  Make 
enviromental  traxning  of  subordinates  a  critical  performance 
element  for  managers. 


ACTION:  Modify  AR  350-1  to  add  environmental  training 
and  environmental  compliance  to  commander's  Officer  Evaluation 
Reports  (OERs)  and  to  supervisors  performance  appraisals. 


RESPONSIBILITY:  DCSPER,  DCSOPS,  MACOMs,  ACE 


REQUIREOTNT:  All  training  should  be  a  coordinated 
effort  among  staffs  elements. 


.  “t^a^ning  efforts  among  environmental 
S  i'  hygienists,  and  safety  officers  to  es¬ 

tablish  training  requirements  at  installations,  MACOMs,  etc. 


RESPONSIBILITY:  ACE,  MACOMs 


e.  REQUIREMENT:  Contracting  methods  are  needed  for 
training  on  installations  which  have  substantial  operations 
(equipment  or  grounds  maintenance)  under  contract  but  do  not 

provide  avenues  to  train  these  contract  workers  in  environmental 
rndnagemen u • 


ACTION:  Include  a -line  item  in  contract  I®l>s  for 


installation  operations  (e.g.,  equipment  or  grounds  maintenance) 
to  require  management  and  worker  level  HW  management  training. 

■p>,  -'wVii)'- 


RESPONSIBILITY:  MACOMs 


U-- 


General  infoHiation  and  awareness  need  to 
be  increased  in  the  area  of  HM/HW  management. 


.  ACTION:  Develop  a  general  awareness  campaign  similar 

in  scope  to  the  Army  Energy  Awareness  program. 


_  .  RESPONSIBILITY:  Piablic  Affairs  Office,  Headquarters 

Department  of  Army  (PAO-HQDA)  ^ 


Issue  #6  -  Material  Tracking  Md  Quemtification 

Problem  Statement;  Federal  Facilities  are  not  currently  required 
to  comply  with  the  Community  Right  to  Know  Legislation  (SARA 
Title  III) »  but  the  Army  policy  is  to  adhere  to  the  spirit  of  the 
legislation  to  the  degree  practicedDle.  Some  of  the  requirements 
of  Title  III  would  be  of  great  benefit  to  the  Army  in  managing 
hazardous  material/hazardous  waste /  such  as  requirements  to 
••track”  hazardous  material  on  site  and  to  maintain  "Mass  Balance” 
data  for  processes.  To  comply  with  the  law^s  intent,  the  Army  is 
required  to  keep  records  of  the  amounts  of  hazardous  material 
that  went  into  a  process  and  the  2uiiount(s)  of  hazardous  waste 
that  came  out  of  the  process.  Waste  stream  identification  and 
measurement  is  a  clear  requirement  from  each  hazardous  waste 
generation  process. 

Industries  are  currently  required  to  conduct  this  mass  balance  on 
all  materials  for  which  a  material  safety  data  sheet  (MSDS)  is 
required.  Their  success  in  meeting  these  requirements  is  varied, 
depending  on  local  pressure  and  corporate  commitment.  Industries 
that  make  strong  commitments  have  been  able  to  achieve  mass 
balance  accounting  to  >99%  of  input  material. 

Currently  the  Army  does  not  have  a  standardized  definition  of 
hazardous  waste.  Thus,  Environmental  Coordinator's  reports  vary 
widely  on  the  quantities  of  hazardous  waste  being  generated, 
recycled,  moved,  and  disposed  of.  Some  may  report  only  that 
hazardous  waste  which  goes  off  the  site,  and  some  may  report 
total  hazardous  waste  generated  by  processes.  This  often  results 
in  “double  counting^^,  especially  when  the  hazardous  waste  is 
recycled. 

Also,  the  liToy  does  not  have  an  integrated  data  management  system 
which  permits  the  Environmental  Coordinator  to  identify  hazardous 
materials  from  the  supply  side  of  the  Army.  Supply,  Procure¬ 
ment,  and  Contracting  Offices  do  not  have  a  unified  means  of 
identifying  hazardous  material  as  it  is  procured/ordered.  To 
collect  hazardous  material  statistics,  one  has  to  impose  an  anti¬ 
quated  Department  of  Transportation  freight  handling  code  to 
materials  in  an  attempt  to  categorize  and  flag  material  which 
"might”  be  hazardous. 

The  ,  Army  does  not  ciirrently  have  the  means  to  answer  questions  ' 
regarding  amount  of  hazardous  material  procured  (lack  of  standard 
definition  and  identification)  ,  and  the  ^uaao^lnt  of  hazardous  waste 
generated  (lack  of  waste  stream  identification  and  sensor  moni¬ 
toring)  .  National  Stock  Numbers  (NSNs)  are  not  specific  enough 
to  characterize  HM.  The  Federal  Supply  Code  (FSC)  is  a  4  digit 
code  used  in  the  SAACONS  system  as  the  product  code,  but  it  is 
not  as  specific  as  the  NSN.  HMIS  and  HMMS  track  information 
about  HM  (e.g.,  MSDS  sheets),  but  do  not  track  material  flow. 

The  lack  of  hazardous  waste  identification  (e.g.,  when  to  start 


counting**)  ,  and  linking  of  hazardous  waste  streams  to  hazardous 
generating  processes  is  also  a  problem.  It  is  net  pos?:  .die 
to  lin:"  hazardous  waste  directly  to  a  process  because  it  is 
disposed  off  post  via  the  Defense  Reutilization  and  Marketing 
Office  (DWIO)  or  by  Contractor  (the  hazardous  material  is  thrown 
together  by  DRHO  and  Contractors  -  thus  source  generation  data  is 
difficult  to  track) . 


one  of  the  outgrowths  of  the  lack  of  standardization  has  been 
that  a  proliferation  of  data  systems  and  "ways  of  doing  business" 
®nd  reporting  information)  have  come  to  exist.  These 
systems  have  come  about  positively  as  each  Environmental  Coor¬ 
dinator  is  tasked  to  manage  his  hazardous  material/hazardous 
waste  area.  However,  there  is  almost  no  uniformity  between  them. 
It  IS  necessary  that  everyone  obtain  and  use  the  same  information 
from  the  installation  to  the  MACOM  to  DA. 

There  is  a  high  potential  of  substantial  payoff  from  efficient 
and  accurate  tracking  systems.  They  allow  progress  in  HAZMIN  to 
be  observed  and  help  to  rectify  problems.  They  also  promote 
better  awareness  of  the  HM/HW  problem,  leading  to  reduced  Notices 
? . (NOVs) .  Accurate  tracking  systems  have  been  iden- 
tified  as  a  major  ingredient  to  successful  HAZMIN  plans. 

Actions  Required; 

a.  REQUIREMENT:  A  standardized  method  of  accounting  for 
hazardous  waste  and  hazardous  material  is  needed  which  can  be 
easily  quantified  and  meet  the  spirit  of  maximiim  reduction  in 
ultimate  disposal  to  the  environment. 

ACTION:  Army  activities,  in  agreement  with  the  En¬ 
vironmental  Protection  Agency  (EPA)  and  DOD,  must  make  a  decision 
the  definition,  of  hazardous  waste  and  hazardous  materi— 
to  determine  when  HM/HW  should  be  counted  for  generation 
and/or  disposal  data. 

RESPONSIBILITY:  ACE,  MACOMs 

b.  REQUIREMENT:  A  s^ple  method  to  translate  EPAs  waste 
codes  into  layman's  terms  is  needed  to  improve  the  accuracy  of' 
reporting. 

ACTION:  Develop  a  cross  reference  list  for  commonly 
used  materials/wastes  and  EPA  waste  codes  using  examples  of  such 
generated  on  installations. 

RESPONSIBILITY:  CoE,  AMC 

c.  REQUIREMENT:  Reports  of  waste  generation  by  EPA  waste 
code  are  needed  for  Army  management  purposes.  Additionally, 


integrate  State  waste  and  State  reporting  requirements,  if 

current  system  allows  a  general  roll  up  of  data 
to  the  Army  level. 

ACTION:  Report  waste  generation  by  EPA  waste  code  up  to 
^y  Environmental  Office  (AEO)  on  a  biennial  basis,  until  the 
Army  management  information  system  is  operational.  The  data 
source  will  be  the  EPA  required  biennial  reports. 

RESPONSIBILITY;  MACOMs 


d.  ^QUIREMENT:  An  automated  data  management  system  is 
needed  which  provides  aggregated  information  to  the  Environmental 
Coordinator  and  higher  staff  echelons,  and  generates  all  Army, 
Federal,  State,  Host  Nation  and  Local  hazardous  material  and 
hazardous  waste  reporting  requirements. 


ACTION:  The  Army  must  provide  an  automated  data  manage- 
ment  ^  to  the  Environmental  Coordinator  which  provides  ag- 

gregated  information  (for  management  purposes)  to  higher  staff 
echelons  (Macom,  DA,  etc.)  which  addresses  the  recommendations  of 
the  Shatto  report  (1989) . 


RESPONSIBILITY:  ACE,  DCSLOG,  MACOMs 


®*  REQUIREMENT;  A  high-speed  communication  network  must  be 
installed  to  support  automated,  timely  reporting  and  management 
of  hazardous  material/hazardous  waste,  coordinated  with  the 
Supply/Procurement  side  of  the  Army.  This  network  should  be  an 
integrated  sxibset  of  the  "Army  Automated  Environmental  Manage- 

System"  (AAEMIS,  mentioned  in  the  Shatto  [19891 
report).  The  Aray-^needg-tg-identif-v  .hazardous  material  much 
ear^er^j^_tAei^curgmenr  process  and  "tag"  this  material  as  it 
is-^dered  ahd-a€gaa.red  sn  that  it-may-'be  "tracked"  and  ap- 
propriately  handled  from  "cradle-to-grave"  through  the  front  door 
and  out  the  back  door  of  the  Army. 


V,  nanagement  information  system 

described  in  6b  with  the  supply/procurement  procedures.  Data 
must  be  accepted  at  the  time  of  delivery,  and  the  management 
program  should  generate  tracking  and  labeling  documents  for  use 
on  post.  Evaluate  existing  systems  for  possible  adaptation. 


DCSLOG,  Logistics  Agency  (DLA) , 

f.  REQUIREMENT;  Existing  technology  of  Bar  Coding  should 
be  integrated  through  the  Supply/Procurement  area  and  information 
captured  as  packaged  material  is  delivered  and/or  moved.  Bar 
codes  should  also  be  developed  for  generators,  and  placed  on  any 
transportable  receptacles.  This  data  should  be  easily  trans¬ 
ferred  to  the  management  information  system. 


ACTION:  Develop  a  bar  coding  system  fc  .lazardous 
materials  and  hazardous  wastes  with  automatic  field  readers  which 
can  directly  download  to  the  management  information  system 

described  in  6d.  Evaluate  existing  systems  for  possible  adapta¬ 
tion* 

RESPONSIBILITY:  DCSLOG,  CoE,  DLA,  AMC 

g.  REQUIREMENT:  A  central  stores  warehouse  (with  adequate 
HM  Storage) ^  or  an  interconnected  network  of  warehouses,  is 
rec[uired  to  control  flow  of  materials  on-post.  Materials  pur¬ 
chased  by  contractors  would  also  have  to  pass  through  a  central 
or  networked  warehouse,  so  that  all  incoming  material  can  be 
quantified.  /  I 


^  ACTION:  Establish  a  central  warehouse  or  electronically 

interconnected  network  of  warehouses.  Require  all  contractors 
and  tenants  to  receive  materials  through  the^arehouse  oFnet- 

Interface  receiving  with  hazardous  material  management 
information  system. 

\ \  .-u.  '  ^  A' 

RESPONSIBILITY:  DCSLOG,  MACOMs 

h.  REQUIREMENT:  Contractors  who  develop/produce  Army 
components/systems,  or  operate  all  or  part  of  an  Army  facility, 
and  tenant  organizations  need  to  incorporate  all  information  on 
hazardous  material/hazardous  waste  for  which  they  are  responsible 
into  the  management  information  system.  Contract  language  needs 
to  be  amended  for  Government  Owned/Contractor  Operated  and 
Contractor  Owned/Contractor  Operated  facilities  such  that  the 

regarding  the  procurement,  use, 
Handling,  and  disposal  of  hazardous  material/hazardous  waste 

material  is  in  accordance  with  the  Army  management  information 
sysrem. 

^CTION:  Provide  requirements  in  RFPs  and  contracts  for 
tne  use  of  the  Army  management  information  system,  and  require 
that  the  database  be  updated  periodically  and  availadDle  for  Army 

I  €tVir  • 


RESPONSIBILITY:  ASA(RDA)  ,  AMC,  DCSLOG 

i.  REQUIREOTNT:  Accurate  determination  of  actual  life 
cycle  costs  requires  the  best  information  on  the  true  fate  of  the 
inaf erj.a.ls  in  a.  process*  This  material  mass  balance  (referred  to 
as  "accounting  mass  balance”  in  the  community  right  to  know)  will 
allow  a  feedback  mechanism  for  refinement  of  the  30st  allocation 
P^®c®dnre  in  the  Army  Material  Assessment  Procedure. 

ACTION:  Develop  a  material  accounting  procedure  for  use 
with  the  management  information  system  database  which  determines 


ISSUE  #7 
LIABILITY 


Issue  #7  -  Lieibility 


S.^Qfalsj^—Sta'teinen't :  Liability  is  a  major  concern  in  the  manage¬ 

ment  of  hazardous  materials  and  hazardous  waste.  Liability  can 
be  assigned  to  an  individual  or  organization  (e.g.,  installation, 
MACOM,  or  DA) . ^  The  Army,  in  its  industrial  base  production  and 
readiness  missions,  uses  many  hazardous  materials  and  generates 
some  hazardous  wastes.  However,  there  are  many  options  which 
minimize  their  use/generation,  and  an  understanding  of  the 
liabilities  involved  will  provide  added  incentive  to  prevent 
pollution. 


Instruction  on  the  potential  liabilities  associated  with  a 
specific  action  is  needed  for  Army  personnel,  civilian  employees,  I 
and  contractors/te^ant  activities,  y' Although  similjar  to  the  type 
fS>.  associated  witt  proper  use>-Iinstruction  on  liabil-  ij 

ity  shox^ld  coi^aiii  infoi^ation.  on \ penalties  for'~impropef' use,  jj'l 
similar  ito  the'-^iEenalty  far  Private  U^er;  $300”  seen  on  all 
Offi'ci^  Business  correspondence.  \  Such  information  could  be  /  ri 
contained  in  posters  for  use  areas  (such  as  self-help  auto  4H- 

repair,  workshops  in  family  housing  quarters,  etc.)  as  well  as  (ii' 
courses  in  management  and  procurement.  (The  Water  Pollution  ^  : 
Control  Federation  produces  a  poster  which  lists  commonly  used 

and  their  safe  disposal,  which  could  serve  as  an  ^  -d- 

example) .  •  ^ 

Decisions  regarding  HM/HW  management  must  consider  liability  from 
the  policy  level  down.  For  example,  a  decision  to  implement  on- 
post  recycling  of  hazardous  materials  to  the  greatest  extent 
possible  may  require  longer  waste  storage  time,  greater  waste 
handling,  and  the  operation  of  a  sophisticated  process  subject  to 
breakdown,  spillage,  etc.  All  of  these  operations  increase  the 
potential  liability,  and  these  considerations  must  be  included  in 
analysis  which  recommends  a  specific  process  implementation. 


Although  the  Army  is  ultimately  responsible  for  HM/HW,  liabili- 
ties  due  to  negligence  on  the  part  of  contractors  and  tenant 
activities  which  are  borne  by  other  staff  at  installations 
(including  Government  Owned,  Government  Operated  [GOGO] ,  Govern¬ 
ment  Owned,  Contractor  Operated  [GOCO]  and  Contractor  Owned, 
Contractor  Operated  [COCO])  need  to  be  better  defined. 


Implementation  of  better  tracking  systems  can  have  a  positive  or 
negative  effect  on  liability.  The  tracking  systems  will  be  a 
source  of  detailed  information  which  could  be  used  against  the 
_  if  &  problem  arises,  which  could  be  viewed  as  an  increased 
Th©  ^2r©clci.n9  systems  could  similarly  be  used  to 
the  Army  in  cases  where  nebulous  allegations  are  unjus¬ 
tified  in  fact,  thereby  reducing  liability.  Problems  with 
computerized  systems  are  most  prominent  during  the  transition 
from  develop^nt  to  implementation,  when  "the  bugs  are  being 

out”.j  Therefore,  until  tracking  systems  are  fully  imple— 


be  shioldcd  froia-pablic  X^ 
scrutiny  and-prQtnhrtPfi.^^oin  use  in  litigation,  because  a  "bug”  - 
in  a  tracking  system  program  could  indicate  apparent  mismanage¬ 
ment  where  no  problem  really  exists.  ^  ' 

_ _ _ _ _  / 

dynamic  nature  of  environmental  laws  and  regxilatlon^ 
establishes  the  need  for  a  centralized  information  exchange  to 
maintain  toowledge  of  the  current  status  of  federal,  state,  host 
local  statutes.  This  information  exchange  mechanism 

field  on  impending  and  implemented  statutes 
which  affect  the  liadaility  for  use  of  HM/HW. 

Actions  Required;  ^ 

Develop  course  material  and  material  -,1/ 
instructions  on  liability  and  responsibility  for  Or 

P®^sonnel  (including  implications  of  GOGO,  GOCO 
installations)  for  inclusion  in  training  courses  and  ^ 
containers  of  hazardous  materials. 

ACTION:  Integrate  information  on  the  issue  of  liabili- 
Y  ^^^^^^ng  courses  on  hazardous  materials  management 

Actions  A  and  B.  Develop  environmental 
JiSii  statement  to  be  included  in  block  7,  Specific 

Hazards  and  Precautions  section,  of  DD  Form  2521  and  2522, 
Hazardous  Chraical  Warning  Label.  Consider  integrating  the 
liability  stickers  into  the  barcode  application  system, 

Coe,  DASAFf^oS^G^^^^^’  Advocate  General  (TJAG)  , 

b.  REQUIRIOTNT:  Instructions  on  safe  use  and  cautions 
about  potential  liabilities  from  misuse  are  needed  at  the  point 

workforce,  and  at  places  in  which  hazardous 
materials  are  used. 

rirt+-on+--{ai  ®  poster  campaign  to  caution  about 

P  ntial  liability  for  misuse  to  be  located  throughout  work 

housing^areas  possibly  workshops/garages  in  family 

RESPONSIBILITY:  HQDA,  PAO 

■  c.  REQUIREMENT:  Process  engineers  and  environmental 
coordinators  need  access  to  information  on  the  liability  as¬ 
sociated  with  HM/HW  storage,  handling,  use,  and  transport. 

Tiw/mj  i-s  Es^blish  a  committee  of  legal  expertise  on 

WHW  liability  to  participate  in  the  Material  Assessment  Proce- 

hotl*  ®  responsible  party  and  establish  a  telephone 


RESPONSIBILITY;  TJAG 


d.  REQUIREMENT;  Operating  personnel,  both  civilian  and 
military,  need  up  to  date  Jcnowledge  of  environmental  statutes  and 
their  interpretation  by  regulatory  agencies  and  the  courts. 

ACTION:  Estadslish  a  committee  of  legal  expertise  to 
review  statutes  and  court  actions,  and  to  report  to  field  operat¬ 
ing  personnel  via  regular  publications  such  as  "USATHAMA  Environ¬ 
mental  Update”  and  EHSC's  "DEH  Digest”. 

RESPONSIBILITY:  TJAG,  ACE 

e.  REQUIREMENT :  Tracking  system  information  must  be 
considered  experimental  only  prior  to  the  full  test,  evaluation 
and  calibration  (for  material  fate  estimates) . 

ACTION:  Establish  a  policy  of  release  of  tracking 

system  information  only  after  system  calibrations  and  testing  has 
been  completed. 


RESPONSIBILITY:  DCSLOG,  TJAG,  ACE  /  A 


ISSUE  #8 

CENTRALIZED  COORDINATION  OF  EFFORT 


Issue  #8  -  Centralized  Coordination  of  Effort 

groblein  statement ;  The  current  Army  effort  to  manage  HM/HW  is 
fra^ented  and  uncoordinated.  No  single  organization  is  charged 
with  the  mission  of  directing  HM/HW  management  efforts  for  the 
total  Army,  in  all  required  areas,  such  as  research  and  develop¬ 
ment,  acquisition,  procurement,  production  and  life-cycle  main¬ 
tenance. 

With  conception  and  execution  of  HM/HW  management  initiatives 
decentralized  to  each  MACOM,  a  number  of  parallel  efforts  are 
currently  underway  with  a  resultant  waste  of  scarce  resources . 


Actions  Required i 


a.  REQUIREMENT:  Identify  an  office  at  the  DA-level  to 
centrally  manage  implementation  of  HM/HW  management  activities 
throughout  the  Army. 


.  ACTION:  Designate  a  DA  level  office  to  provide  overall 
coordination  and  Army  guidance  and  an  implementation  organization 
to  coordinate  individual  actions  and  manage  funding. 


RESPONSIBILITY:  ASA(I,L&E),  ASA(RDA) . 


^QUIREMENT:  Establish  clear  policy  guidance  and 

development  and  implementation  of 
aspects  of  Army  operations,  including 
production,  acquisition,  maintenance  and  installation  operations. 


^  ACTION:  Prepare  guidance  identifying  each  major  or¬ 
ganization/program  in  HM/HW  operations  (USATHAMA,  MANTECH, 
DESCOM,  etc.),  the  scope  of  their  operations  and  the  framework 
for  interaction. 


RESPONSIBILITY:  ASA(RDA) ,  CoE,  DCSLOG 


ISSUE  #9 

COMMAND  EMPHASIS 


ACTION:  Have  the  Army  Chief-of-Staff  send  "personal 

for"  messages  to  all  MACOM  Installation  Commanders  identifying 
the  Army's  goals,  objectives,  and  issues  and  directing  them  to 
emphasize  the  environmental  program. 

RESPONSIBILITY:  CoE 

c.  REQUIREMENT:  Installation  commanders  need  to  be  made 
aware  of  the  criminal  and  civil  liability  they  and  their  civilian 
staffs  face  in  the  environmental  field. 

ACTION:  Have  the  Judge  Advocate  General  (TJAG)  send 
letters  to  all  installation  commanders  detailing  their  HW  manage¬ 
ment  responsibilities  from  a  legal  perspective  and  their  rela¬ 
tionship  with  the  Staff  Judge  Advocate. 

RESPONSIBILITY:  TJAG 


ISSUE  #10 

MULTI-FUNCTIONAL  EFFORT 


Issue  Iteffl  #10  -  Multi-Functional  Effort 


Problejn_Statement :  HM/HW  management  is  more  than  just  an  en¬ 
vironmental  issue;  non-environmental/multi-functional  efforts 
should  be  combined  to  effectively  manage  these  items.  The 
current  perception  of  mi/mi  is  that  it  is  solely  an  environ¬ 
mental  office  problem.  Since  waste  management  is  regulated  by 
both  the  Army  and  Federal/ state  environmental  regulations,  the 
perception  is  understandable.  However,  complying  with  these 
regulations  impacts  on  more  than  just  the  environment.  Any 
generator  of  hazardous  wastes  is  responsible  for  that  waste  from 

"cradle  to  grave"  and  that  responsibility  carries  with  it  a  large 
burden. 

Acquisition  offices  seek  to  trade-off  performance,  cost  and 
schedule  with  little  input  on  environmental  considerations. 
Procurement  offices  seek  to  only  minimize  their  cost  of  materi¬ 
als.  Logistics  and  Production  people  seek  to  only  minimize  the 
cost  of  manufacturing  and  support  (supply  and  maintenance) . 
Disposal  people  seek  to  only  minimize  the  cost  of  storage, 
reutilization,  treatment,  and  disposal.  But  in  the  present 

one  seeks  to  minimize  the  overall  cost  of  use  of  a 
material  and  its  resulting  waste. 

Actions  Required i 

a.  REQUIREMENT:  At  the  installation  and  MACOM  levels  the 
decision  makers  who  identify  what  to  buy,  what  to  use,  and  how  to 
dispose  must  become  a  team  to  determine  the  true  life-cycle  cost 
of  materials  and  processes. 

ACTION:  Make  it  a  mission  of  the  installation  and 
^COM  Environmental  Quality  Control  Council  (EQCC)  to  identify 
incoming  HM  and  its  life-cycle  cost  to  the  Army.  Also,  make  it 
the  mission  of  the  EQCC  to  determine  alternatives  to  the  status 
quo  and  institute  the  best  alternative. 

RESPONSIBILITY;  CoE,  MACOMS 

b.  REQUIREMENT:  If  the  EQCC  mission  identified  in  Issue 
10a  is  to  work  all  members  should  be  trained  in  environmental  • 
awareness . 


ACTION:  Provide  EQCC  members  with  enviroiunental 
management  training.  Prepare  a  training  program  for  this  group 
that  emphasizes  life-cycle  costs,  liabilities,  and  HM/HW  manage¬ 
ment. 

RESPONSIBILITY:  CoE,  TRADOC 

c.  REQUIREMENT:  Installation  Hazardous  Waste  Management 
Plans  and  Hazardous  Waste  Minimization  Plans  will  be  affected  by 
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several  aspects  of  this  management  plan,  and  need  to  be  updated 
to  reflect  changes  which  are  proposed  (e.g. ,  tracking  systems, 
material  balances,  training,  etc.)/  and  changing  environmental 
laws. 


ACTION:  Update  installation  Hazardous  Waste  Management 
Plans  and  Hazardous  Waste  Minimization  Plans  to  include  all 
functional  areas  and  their  responsibilities. 

RESPONSIBILITY:  MACOMs 

d.  ^QUIREMENT:  PEOs  and  Mis  need  to  establish  the 
technical  issues  attendant  with  environmental  acceptability  as  a 
portion  of  a  weapon  system  program's  concurrent  engineering 
efforts. 


^  ACTION:  Institutionalize  the  establishment  of  techni' 
cal  issues  attendant  with  environmental  acceptadjility  as  a 
portion  of  a  weapon  system  program's  concurrent  engineering 
efforts  in  the  PEO/PM  guidance/ requirements  such  as  the  Program 
Baseline  Docvment,  RFP  and  Production  Readiness  Master  Plan 
(PRMP)  . 


RESPONSIBILITY:  ASA(RDA)  ,  AMC 


ISSUE  #11 


ENVIRONMENTAL  STAFFING  AND  ORGANIZATION 


Issue  fll:  Envi.z’onoien'tal  S'taffi.ng  and  Oirgani.za'ti.on 

Problem  Statement;  Army  environmental  staffs  are  not  adequate  to 
achieve  and  maintain  compliance. 

In  most  cases,  installations  have  two  or  three  people  in  charge 
of  executing  more  than  a  dozen  major  environmental  programs. 

Many  environmental  staffs  lack  technical  backgrounds  and  training 
in  environmental  regulations.  In  contrast,  large  environmental 
staffs  usually  have  too  many  professionals.  Installations  need 
enough  technicians  and  clerks  to  fulfill  record  keeping,  inspect¬ 
ing,  and  other  routine  requirements. 

The  Army  has  trouble  attracting  experienced  and  cpialified  en¬ 
vironmental  personnel  because  of  constraints  (e.g.,  hiring 
freezes,  lack  of  career  path)  in  the  personnel  system.  One  of 
the  maj  or  problems  is  that  the  Army  does  not  offer  adequate 
compensation.  Installation  environmental  coordinators  are 
usually  classified  as  GS-ll's  or  GS-12's.  Salaries  at  these 
levels  cannot  compete  with  those  offered  by  industry,  which  are 
up  to  25%  higher  (Minton,  B. ,  Federal  TdLmes)  .  The  gap  between 
Army  and  private  environmental  salaries  is  greatest  in  high-cost 
areas  and  is  growing  as  the  demand  for  environmental  profes¬ 
sionals  increases. 

Further,  at  installations  and  MACOMs,  environmental  staffs  are 
usually  buried  within  engineer  organizations.  Such  placement 
gives  environmental  coordinators  a  voice  in  many  maintenance  and 
installation  support  functions  that  impact  the  environment.  On 
the  other  hand,  many  environmental  problems  arise  from  logistics 
and  mission  activities.  Engineer  environmental  organizations 
have  little  authority  over  logistics  and  mission  elements. 

Army  environmental  staffs  need  greater  numbers,  better  training, 
greater  incentives  for  recruiting  and  retention,  and  more  author¬ 
ity  at  installations  and  MACOMs. 

Actions  Required: 

a.  REQUIREMENT:  Environmental  Offices  need  the  authority 
to  effect  more  than  just  maintenance  and  installation  support  . 
fiinctions. 


ACTION:  Structure  environmental  staffs  to  give  them 
authority  over  or  maneuverability  among  operational  and  support 
elements.  Staffs  must  be  able  to  coordinate  activities  among, 
engineering,  logistics,  contracting,  and  operations. 


RESPONSIBILITY:  CoE,  MACOMs,  DCSPER 


b.  REQUIREMENT:  Many  aspects  of  environmental  compliance 
involve  routine  work  and  record  keeping.  Having  too  many  en¬ 
gineers  or  chemists  on  a  staff  can  hinder  record  keeping  and 
inflate  the  bureaucracy.  A  balanced  number  of  professionals, 
technicians,  and  clerks  is  needed  on  environmental  staffs. 

ACTION:  Develop  an  environmental  staffing  guide. 

RESPONSIBILITY:  CoE,  DCSPER 

c.  ]^QUIREMENT:  The  balance  of  personnel  in  the  environ¬ 
mental  ^  office  is  important  but  not  as  important  as  having  a 

number  of  personnel  to  effectively  manage  the  job. 

ACTION:  Recommend  increased  authorizations  for 
environmental  positions  on  installation  and  MACOM  TDAs. 

RESPONSIBILITY:  CoE,  DCSPER 

d.  REQUIREMENT:  Long  term  and  effective  environmental 
compliance  cannot  be  achieved  if  corporate  memory  is  not 
retained. 


ACTION:  recommend  an  increase  in  salaries  and  grading 
to  make  positions  competitive  with  industry,  and  establish  a 
career  path  for  environmental  professionals. 

RESPONSIBILITY:  ASA(I,L&E),  DCSPER,  CoE 

^  e.  REQUIREMENT:  Environmental  considerations  need  to  be 
as  important  as  health  and  safety  considerations  during  periods 
of  constrained  personnel  accessions. 

ACTION:  Provide  variances  for  critical  positions  on 
environmental  staffs  at  all  levels. 

RESPONSIBILITY:  DCSPER,  CoE 
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Issue  Item  #12  -  Review  and  Update  of  Military  Specifications  and 

Procedures 

Problem  Statement;  Many  of  the  Military  Specifications  (mil- 
specs)  and  depot  maintenance  work  rec[uirements  (DMWRS)  were 
written  many  years  ago  before  the  effects  of  chemicals  on  the 
environment  became  an  issue.  But,  because  they  were  written  and 
have  not  been  reviewed  with  an  eye  toward  the  environment  chemi¬ 
cals  are  used  and  work  conducted  which  forces  the  user  to  risk  if 
endanger  human  health  and  the  environment. 

Actions  Required; 

a.  REQUIREMENT:  Change  present  manuals  and  requirements 
to  allow  alternatives  to  the  use  of  HM. 

ACTION:  All  mil-specs,  DMWRS,  Technical  Manuals,  and 
Army  Regulations  where  the  Army  is  the  lead  standardization 
agency  must  be  reviewed  and  updated  to  identify  specifications 
require  HM  to  be  used  and  to  change  these  items  to  require 
less  hazardous  or  non-hazardous  sxibstitutes  or  to  allow  altema- 
substances  and  practices  in  the  performance  of  the  work. 

RESPONSIBILITY:  ASA(RDA)  ,  ASA(I,L&E) ,  MACOMs,  DCSLOG 

b.  REQUIREMENT:  The  current  Hazardous  Materials  Informa¬ 
tion  System  (HMIS)  is  incomplete  and  needs  to  be  updated  with  new 
Material  Safety  Data  Sheets  (MSDS)  where  there  are  changes  or 
additions . 


ACTION:  ^  Establish  a  mechanism  for  update  of  the  HMIS 
With  new  or  modified  MSDSs  as  products  are  introduced  or  changed. 
Execute  an  initial  complete  update  and  revise  as  more  MSDSs  are 
provided. 

RESPONSIBILITY:  ASA(RDA) ,  AMC,  DCSLOG,  OTSG,  DASAF 
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ISSUE  #13 


ENVIRONMENTAL  CONTROL  COMMITTEE,  MISSION  AND  AUTHORITY 


Issue  Item  #13  —  Environmental  Quality  Control  Committee,  Mission 

and  Authority 

Problem  Statement;  Installations  are  required  to  have  an  infor¬ 
mal  Hazardous  Waste  Management  Board  by  AR  420-47.  The  revised 
version  of  AR  200-1  (23  Apr  90) ,  which  in  its  current  form  will 
supercede  AR  420-47  in  this  matter,  requires  an  Environmental 
Quality  Control  Committee.  The  charge  of  the  committee  is  "act 
on  the  broad  range  of  environmental  issues  covered  in”  AR  200-1. 

The 

committee  "advises  the  Installation  Commander  on  environmental 
priorities,  policies,  strategies  and  programs.” 

Although  “^is  committee  is  yet  to  be  established,  the  experience 
from  the  informal  Hazardous  Waste  Management  Board  indicates  that 
li'ttle  command  emphasis  accompanies  it,  except  in  reactive  modes 
when  a  problem  occurs.  The  revised  AR  200-1  proposes  a  meeting 
of  the  Committee  on  a  monthly  basis,  but  maintains  it  as  an 
advisory  board,  with  no  specific  authority  or  mission  to  interact 
and  coordinate  with  other  groups. 

Actions  Required:  ^ 

a.  REQUIREMENT:  The  Authority  and  Mission  of  the  existing 
Hazardous  Waste  Management  Board,  or  the  proposed  Environmental 
Qual ity  Control  Committee ,  should  be  expanded .  One  new  ma j  or 
mission  would  be  the  review  and  approval  for  purchase  of  materi- 
als  coming  on— post.  Review  and  approval  would  consist  of  es¬ 
timating  the  environmental  fate  (product,  air,  water,  concentra¬ 
ted  spent  liquid  or  solid,  or  sludge)  of  each  material,  estimate  ' 
cost  of  treatment  or  disposal  arising  from  each  media,  and 
assigning  that  cost  to  the  process. 

ACTION:  Assign  the  EQCC,  whose  core  members  are  noted 
in  Issue  10,  the  mission  of  providing  Material  Assessment  for  the 
Army ,  with  the  authority  to  assign  these  costs  to  bids  during  the 
review  process,  as  described  under  Issue  3  and  approve  purchases. 
This  committee  will  contain  the  expertise  of  production  person¬ 
nel,  environmental,  safety,  etc.,  as  described  in  the  revised  AR 

200-1.  Approval  for  purchase  would  allow  the  material  to  be  _ 

brought  into  central  stores. 


RESPONSIBILITY:  MACOMs,  CoE 

b.  REQUIREMENT:  Approval  for  purchase  is  only  one  step  in 
releasing  the  material  for  use  on  the  installation.  The  second 

is  ensuring  that  the  material  will  be  used  as  proposed.  For 
example,  a  solvent  could  be  used  for  degreasing,  paint  removal, 
etc.,  and  it  could  be  used  in  several  modes,  i.e.,  dip  tank, 
spray  booth,  etc.,  with  dramatic  variability  in  environmental 
cost  depending  on  the  specific  method  in  which  it  would  be  used. 


Assign  the  EQCC  the  mission  of  defining  how 
used  on  post.  Before  the  material  is  released 
was\f?«^  Stores,  the  committee  would  ensure  that  the  material 

were  available  proper  equipment  and  controls 

nhaeoH  •! «  uble,  ©tc.  The  use  of  such  committee  review  would  be 

startinc  with°?L''i^^  material  tracking  and  quantification, 
hv  <»-ho  «  with  the  *ive  largest  material  flow  streams  and  followed 

untS  all  largest  material  flow  streams,  each  six  months 

until  all  hazardous  materials  came  under  committee  review. 

RESPONSIBILITY :  CoE,  MACOMs,  DCSOPS 

■;  Assigning  missions  to  the  EQCC  as  de- 

cribed  in  Issue  l3a  and  13b  will  reqpiire  modifications  to 
current  wording  and  authority  in  AR  200-1. 

the  supplemental  instruction  to  establish 

the  missions  described  in  Issues  13a  and  13b  in  the  EQCC. 

RESPONSIBILITY:  MACOMs 

reoulfiionfS??^^*  required  to  meet  state 

of^Lte  Sil  va?iel^2a^f°?  regulations  (e.g.,  handling 

with  the  statl  and  This  requires  coordination 

fedenai  aided  by  coordination  with  other 

federal  facilities  under  the  same  unique  state  requirements. 

ACTXON*  EQCC  *  s  should  cooirdinat©  with  stst© 
agencies,  and  with  other  Army  installations  in  toS  staS^^Jf  ^ 

interest^^feh*”*^*  coordinate  actions  of  mutual 

interest  which  are  unique  to  that  state. 

RESPONSIBILITY:  CoE,  MACOMs 


V 


MILESTONE  SCHEDULE 


The  following  is  a  list  of  actions  required  by  each  agency 
to  meet  the  goals  of  this  plan.  For  each  action,  there  is  a  lead 
agency.  For  many  of  the  actions,  there  is  a  major  contributing 
agency  or  agencies  which  will  provide  input  to  the  lead  agency. 
The  milestones  are  in  months  and  years  after  plan  acceptance  and 
authorization.  Actions  are  numbered  in  the  same  manner  as  in 
Section  IV,  for  reference  purposes. 

Actions  are  repeated  herein  wherever  there  is  a  lead  or 
contributing  agency.  The  purpose  of  listing  the  actions  as  such 
is  to  facilitate  identification  of  actions  by  agency  rather  than 
issue.  Actions  for  which  the  agency  has  the  lead  are  listed  in 
order  of  Milestone  Date  (ascending  order) ,  and  those  with  the 
same  date  are  listed  by  order  of  appearance  in  Section  IV.  After 
lead  Actions  are  listed,  all  Actions  for  which  the  agency  is  a 
contributor  are  listed,  again  by  Milestone  Date  and  order  of 
appearance  in  Section  IV. 

For  reference.  Appendix  A  is  a  listing  of  acronyms  and 
2d3breviations  used  in  this  plan,  and  Appendix  B  is  a  graphic 
presentation  of  the  schedule. 
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Army  Materiel  Command 

The  Army  Materiel  Command  does  not  have  the  lead  on  any  • 
action,  but  is  a  contributing  agency  on  14  actions. 

fluting  on,  Action  la;  Review  operational  requirements 
documentation,  identify  uses  of  hazardous  material,  compare 

propose  revisions  for  proponent  review. 

.  institutionalizes  the  issue  of  minimizing 

the  use  of  HM  in  operational  requirements  for  future  systems. 

Milestone  Date;  6  months 

Lead  Agency:  CoE 

^  ggntributinq  on  Action  if-  Provide  funds  for  system  and 
product  Research  and  Development  (R&D)  personnel,  maintenance 
personnel,  and  production  personnel  to  complete  training  required 


1)  Department  of  Transportation  (49  CFR  173-177) , 

Occupational  Safety  and  Health  Administration  (29  CFR 
1910.1200), 

-  3)  Resource  Conservation  and  Recovery  Act  (40  CFR  264.16 

and  265.16), 

4)  Superfund  Amendments  and  Reauthorization  Act  Title  III, 

as  if  they  were  operating  a  production  facility.  Provide  funds 
to  develop  courses  on  Army  developed  HAZMIN  and  tracking/ quanti¬ 
fication  procedures  and  require  instruction  on  these  to  same 
personnel . 

Milestone  Date;  1  year 

Lead  Agency;  ACE 

Action  6b;  Develop  a  cross  reference  list 
for  commonly  used  materials/wastes  and  EPA  waste  codes  using 
examples  of  such  generated  on  installations. 

Milestone  Date;  l  year 

Lead  Agency;  CoE 

Contributing  on  Action  lOd:  Institutionalize  the  establish¬ 
ment  of  technical  issues  attendant  with  environmental  accep- 
tability  3s  &  po^rbxon  of  3.  vscipon  systsin  prog’irsin  *  s  concuirirsnt 
engineering  efforts  in  the  PEO/PM  guidance/requirements  such  as 
the  Program  Baseline  Document,  RFP  and  Production  Readiness 


Master  Plan  (PRMP) , 

Milestone  Date:  l  year 
Lead  Agency:  ASA(RDA) 

— —P— on  Action  12b!  Establish  a  mechanism  for 
update  of  the  HMIS  with  new  or  modified  MSDSs  as  products  are 
introduced  or  changed.  Execute  an  initial  complete  update  and 
revise  as  more  MSDSs  are  provided. 

Milestone  Date:  1  year 

Lead  Agency:  ASA(RDA) 

.  Contributing  on  Action  li:  Establish  multi-disciplinary 
team  of  expertise  in  system  acquisition/  design/  environmental 
and  industrial  engineering/  and  safety  for  source  selection 
evaluation  to  proactively  assist  the  PM/PEO's  and  other  managers 
of  new  equipment  and  perform  an  independent  (i.e./  third  party) 
review  and  assessment  of  the  programs  prior  to  major  milestones 
(Defense  Acquisition  Board/  Army  Systems  Acquisition  Review 
Cotincil/  In— Process  Review)  . 

Milestone  Date:  1.5  years 

Lead  Agency:  ASA(RDA) 

Contributing  on  Action  lb:  Develop  an  Army  Materials 
Assessment  Procedure  which  addresses  material  fate  and  projected 
treatment  and  disposal  costs.  Initial  costs  will  be  based  on 
estimates  of  the  fates  of  materials  (to  air/  water/  solid/ 
sludge/  etc.)/  and  later  refined  by  material  mass  balances 
derived  from  the  material  tracking  and  quantification  system. 

Milestone  Date:  2  years 

Lead  Agency:  ACE 

Contributing  on  Action  Id:  Provide  a  description  of  the 
Assessment  Procedure  within  the  Request  For  Proposal 
(RFP) .  Require  a  ^ list  of  alternatives  considered  and  results 
determined.  Utilize  Best  Value/ Quality  of  the  item/system  edsove 
the  lowest  bid. 

Milestone  Date:  2  years 

Lead  Agency:  ASA(RDA) 

Contributing  on  Action  le:  Select  a  committee  of  personnel 
representing  weapons  system  acquisition/  design/  environmental 
considerations/  industrial  engineering  and  safety;  train  them  in 
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the  Material  Assessment  Procedure  for  use  in  source  selection 
and  risk  assessment  for  handling/use/storage  of  HM. 

Milestone  Date:  2  years 

Lead  Agency:  ASA(RDA) 

on  Action  ig:  Adopt  revisions  to  Army  acguisi- 

Study  I.  Pass  request 
other  appropriate  agency  for  regulations 
other  Federal  agencies,  including  a 
description  of  the  revisions  used  in  SARDA  Study  I. 

Milestone  Date:  2  years 

Lead  Agency:  ASA(RDA) 

•c  Action  Ih:  The  Program  Manager/Proaram 

resourceJ  vill  include  program  requirements  and 

i”  program  master  plans  such  as  the  Integrated 

Logistics  aspects  such  as  maintenanc- 

Production  Readiness  Matierwan  (for 
alternate  manufacture  and  materials/processes)  System  Safetv 
Program  Plan  and  System  Manpower  and  Integration^Plan.  ^ 

Milestone  Date:  2  years 

Lead  Agency:  ASA(RDA) 

sy«Jrdrs=?$berinir“^  Management  inloSftion 

Milestone  Date:  2  years 
Lead  Agency:  DCSLOG 

Action  6h:  Provide  requirements  in  RFPs  and 
^  -  management  information  system, 

able  Iot  Ilm^^levitw.  updated  periodically  and  avail- 

Milestone  Date:  2.5  years 
Lead  Agency:  ASA(RDA) 
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Contributing  on  Action  Ic:  Require  contractors,  as  part  of 
their  proposals,  to  1)  identify  all  HM/HW  to  be  used  or  produced 
and  estimate  voli^e  and  cost  for  disposal;  2)  require  identifica- 
tion  and  evaluation  of  alternatives  which  will  reduce  volume  or 
toxicity  of  wastes;  and  3)  submit  written  evaluation  of  residual 
material  fate  using  the  Army  Material  Assessment  Procedure,  for 
all  hazardous  materials  proposed  for  use.  Review  these  inputs  at 
source  selection  evaluation. 

Milestone  Date :  3  years 

Lead  Agency:  ASA(RDA) 
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Assistant  Chief  of  Encri 


The  Assistant  Chief  of  Engineers  has  the  lead  on  the  follow- 
actions^^  ^  actions,  and  is  a  contributing  agency  on  seven  (7) 

activities,  in  agreement  with  the  Environ- 

make  a  decision 

definition  of  hazardous  waste  and  hazardous  materi- 
so  that  It  can  accurately  report  and  manage  these  materials. 

Milestone  Date:  6  months 
Contributing  Agencies:  MACOMs 

on^d  Provide  funds  to  develop  courses  on  Army  devel- 

instrii^t?i«  and  tracking/ quantification  procedures  and  require 

to  same  personnel.  Provide  funds  for  system 

Srs?SS  anrorodLtifn^r®^®^®®?^  personnel,  mainteLnce 

uSe?^  ^  production  personnel  to  complete  training  required 


1)  Department  of  Transportation  (49  CFR  173-177) , 

191o!i2oSk^  Administration  (29  CFR 

Recovery  Act  (40  CFR  264.16 

4)  Superfund  Amendments  and  Reauthorizatipn  Act  Title  III, 


Milestone  Dates  l  year 

Contributing  Agencies:  DCSPER,  AMC,  ASA(RDA) ,  DASAF 

P®'v®loP  a  prototype  implementation  strategy 

aevelcp^SI? 


Milestone  Date:  1  year 
Contributing  Agencies :  MACOMs 


personal  ^  training  efforts  among  environmental 

tS??«h  ^  safety  officers  to  es¬ 

tablish  training  requirements  at  installations,  MACOMs,  etc. 

Milestone  Date:  1  year 


Contributing  Agencies :  MACOMs 
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Action  6d;  The  Army  must  provide  an  automated  data  manage¬ 
ment  tool  to  the  Environmental  Coordinator  which  provides  ag¬ 
gregated  information  (for  management  purposes)  to  higher  staff 
echelons  (Macom,  DA,  etc.)  which  addresses  the  recommendations  of 
the  Shatto  report  (1989) . 

Milestone  Date:  1  year 

Contributing  Agencies:  DCSLOG,  MACOMs 

Action  6e:  Interface  the  management  information  system 
described  in  6b  with  the  supply/procurement  procedures.  Data 
must  be  accepted  at  the  time  of  delivery,  and  the  management 
program  should  generate  tracking  and  labeling  documents  for  use 
on  post. 

Milestone  Date:  1.5  years 

Contributing  Agencies:  DLA,  DCSLOG,  MACOMs 

Action  lb:  Develop  an  Army  Materials  Assessment  Procedure 
which  addresses  material  fate  and  projected  treatment  and  dis¬ 
posal  costs.  Initial  costs  will  be  based  on  estimates  of  the 
fates  of  materials  (to  air,  water,  solid,  sludge,  etc.),  and 
later  refined  by  material  mass  balances  derived  from  the  material 
tracking  auid  quantification  system. 

Milestone  Date:  2  years 

Contributing  Agencies:  AMC,  DCSLOG,  DASAF 

Action  li:  Develop  a  risk  premium  calculation  method  and 
add  that  premimi  to  all  bids  before  selection.  Alternatively, 
bids  not  containing  materials  hazardous  to  the  environment  could 
be  assigned  a  high  weighting  in  selection. 

Milestone  Date:  2.5  years 

Contributing  Agencies:  MACOMs,  DASAF,  OTSG 

Contributing  on  Action  4a:  Establish  of  a  single  central¬ 
ized  Army  HM/HW  Technology  Transfer  Manager. 

Milestone  Date:  6  months 

Lead  Agency:  ASA(I,L&E) 

Contributing  on  Action  5c:  Modify  AR  350-1  to  add  environ¬ 
mental  training  and  environmental  compliance  to  commander's 
Officer  Evaluation  Reports  (OERs)  and  to  supervisors  performance 
appraisals. 
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Milestone  Date;  l  year 
Lead  Agency;  DCSPER 


Action  7d ;  Establish  a  conunittee  of  legal 
to  review  statutes  and  court  actions,  and  to  report  to 
personnel  via  regular  publications  such  as 
USATHAMA  Environmental  Update”  and  EHSC's  "DEH  Digest”. 

Milestone  Date;  1  year 

Lead  Agency;  TJAG 

^  on  Action  7e;  Establish  a  policy  of  release  of 

and 

Milestone  Date;  l  year 
Lead  Agency;  DCSLOG 

.  »g<:ion  ;1 :  Establish  multi-disciplinary 

acquisition,  design,  envirSnmentkl 
and  industrial  engineering,  and  safety  for  source  selection 
evaluation  to  proactively  assist  the  PM/PEO's  and  other  managers 
equipment  and  perform  an  independent  (i.e.,  third  party) 
e  lew  and  assessment  of  the  programs  prior  to  major  milestones 

(Defense  Acquisition  Board,  Army  Systems  Acquisition  Review 
Council,  In-Process  Review).  •  xtmition  review 

Milestone  Date;  1.5  years 
Lead  Agency;  ASA(RDA) 

4.  4..  — Action  4c;  Establish  a  technology  imolemen- 

contact  fo^ solStions 

to  ?h?ino%^  ^  when  technologies  are  implemented  (similar 

?^®4.S”®  temporarily  established  for  vehicle  washracks) .  Also 
center  for  technology  exchange  between  other  Services 

iScludL^Ti''?^®  r.  supporting  documentation  to  be 

action  Environmental  Leadership  Conference's  ' 

action  to  Establish  an  Environmental  Policy  Institute”. 

Milestone  Date;  1.5  years 

Lead  Agency;  ASA(I,L&E) 


Contributing  on  Action  le;  Select  a  committee  of  personnel 
representing  weapons  system  acquisition,  design,  environmental 
considerations,  industrial  engineering  and  safety;  train  them  in 
the  Material  Assessment  Procedure  for  use  in  source  selection 
and  risk  assessment  for  handling/use/ storage  of  HM.  ' 

Milestone  Date:  2  years 

Lead  Agency:  ASA(RDA) 
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^ss.is^ant:  Secretary  of  -the  Army  fFinancial  Manaqgmen't^ 

hae  Secretary  cf  the  Army  (Financial  Management) 

o^a^  action?"  actions  but  is  not  a  contributing  agency 

— ftion  2a;  Establish  AMS  codes  for  environmental  program 
elements.  HM/HW  Management  and  HAZMIN  projects  should  be  in¬ 
dependently  flagged.  AMS  coding  should  be  consistent  with  the 
needs  and  priorities  identified  in  the  RCS:13S3  Report. 

Milestone  Date;  1  year 
Contributing  Agency ;  ASA ( I ,  L&E ) 

MCA  Identify  the  structure  and  requirements  for  an 

similar  to  that  used  for  Child  Development 
enters  (in  which  MCA  funds  could  be  reprogrammed  by  installa- 
py°j construction  ahead  of  other  planned 


Milestone  Date;  2  years 
Contributing  Agencies ;  None 


Assistant  Seere-hai 
Environments 


I 


of  the  Arm'^ 


f Installations . 


ristics .  and 


tics  '^and^EnviroMent?^h^^^>,°^^®  (Installations,  Logis¬ 

tics,  and  Environment)  has  the  lead  on  the  following  five  (5) 

actions,  and  is  a  contributing  agency  on  two  (2)  actions. 

centralized  Ar.y  HM/HW 

Milestone  Date:  6  months 
Contributing  Agency:  ACE 

^ction  8a:  Designate  a  DA  level  office  to  provide  overall 

Milestone  Date:  6  months 
Contributing  Agency:  ASA(RDA) . 

Center»"^tQ\l°^ho^»of^^^^5  ^  technology  implementation  "Support 
arise  when  technologiL  Le°iSp?2e^?L®  (sSuar  lo  tof  onf 

vehicle  washracks) .  Also,  to  be  the 
private exchange  between  other  Services  and  the 

in  Se  sfnf^^  documentation  to  be  included 

^  Environmental  Leadership  Conference's  action  to 
Establish  an  Environmental  Policy  Institute", 

Milestone  Date:  1.5  years 

Contributing  Agency:  ACE 

.  .^*^tion  11c:  Increase  authorizations  for  environmental 
positions  on  installation  and  MACOM  TDAs. 

Milestone  Date:  2  years 

Contributing  Agencies:  CoE,  DCSPER 

industrv^^£;d^itaM?!h®^^®^^®®  grading  more  competitive  with 
sionalsT'  ^  establish  a  career  path  for  environmental  profes- 

Milestone  Date:  2  years 
Contributing  Agencies:  DCSPER,  CoE 
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„  YZ — Action  12a;  All  mil-specs,  DMWRS,  Technical 

Regulations  where  the  Army  is  the  lead  standar- 
be  reviewed  and  updated  to  identify  specif- 

change  these  items  to 

require  less  hazardous  or  non-hazardous  substitutes  or  to  allow 
work^^^^^^  substances  and  practices  in  the  performance  of  the 


an  at  6  months,  then  continue  until 

^11  documents  have  been  reviewed* 

Lead  Agency:  ASA(RDA) 

Action  2a:  Establish  AMS  codes  for  environ- 
Sf  elements.  HM/HW  Management  and  HAZMIN  projects 

Sith^tho  AMS  coding'  should  be  coListent 

th  the  needs  and  priorities  identified  in  the  RCS:1383  Report. 

Milestone  Date:  1  year 
Lead  Agency:  ASA(FM) 
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The  Assistant  Secretary  of  the  Army  (Research,  Development 
and  Acquisition)  has  the  lead  on  the  following  11  actions,  and  is 
a  contributing  agency  on  three  (3)  actions. 

Action  12a;  All  mil -specs,  DMWRS,  Technical  Manuals,  and 
Army  Regulations  where  the  Army  is  the  lead  standardization 
agency  must  be  reviewed  and  updated  to  identify  specifications 
that  require  HM  to  be  used  and  to  change  these  items  to  require 
less  hazardous  or  non-hazardous  siibstitutes  or  to  allow  alterna¬ 
tive  substances  and  practices  in  the  performance  of  the  work. 

Milestone  Date:  Initiate  at  6  months,  then  continue  until 
all  documents  have  been  reviewed. 

Contributing  Agencies :  ASA ( I , L&E) ,  MACOMs ,  DCSLOG 

^Action  lOd:  Xnstitutxonalize  the  establishment  of  techni— 

issues  attendant  with  environmental  acceptability  as  a 
portion  of  a  weapon  system  program's  concurrent  engineering 
efforts  in  the  PZO/PM  guidance/requirements  such  as  the  Program 
Baseline  Document,  RFP  and  Production  Readiness  Master  Plan 
(PRMP) . 

Milestone  Date:  1  year 

Contributing  Agency:  AMC 

Action  12b:  Establish  a  mechanism  for  update  of  the  HMIS 
with  new  or  modified  MSDSs  as  products  are  introduced  or  changed. 
Execute  an  initial  complete  update  and  revise  as  more  MSDSs  are 
provided. 

Milestone  Date:  1  year 

Contributing  Agencies:  AMC,  DCSLOG,  OTSG,  DASAF 

Action  li :  Estadslish  multi-disciplinary  teeun  of  expertise 
in  system  acquisition,  design,  environmental  and  industrial  en-r 
gineering,  and  safety  for  source  selection  evaluation  to  proac- 
tively  assist  the  PM/PEO's  and  other  managers  of  new  equipment 
and  perform  an  independent  (i.e.,  third  party)  review  and  assess¬ 
ment  of  the  programs  prior  to  major  milestones  (Defense  Acquisi- 
"tion  Board,  Amy  Systems  Acquisition  Review  Council,  In— Process 
Review)  . 


Milestone  Date:  1.5  years 

Contributing  Agencies:  AMC,  ACE,  OTSG,  DASAF 


.  Prepare  guidance  identifying  each  major  or- 

HM/HW  operations  (USATHAMA,  MANTECH, 
for^interaction^^  scope  of  their  operations  and  the  framework 

Milestone  Date:  1.5  years 
Contributing  Agencies:  CoE,  DCSLOG 

®  description  of  the  Material  Assess- 
liSt  within  the  Request  For  Proposal  (RFP) .  Require  a 

of  alternatives  considered  and  results  determined.  Utilize 
Best  Value/ Quality  of  the  item/ system  above  the  lowest  bid. 

Milestone  Date:  2  years 
Contributing  Agencies:  AMC,  DASAF 

Select  a  committee  of  personnel  reoresentinci 

design,  environmental  considerations, 
industrial  engineering  and  safety;  train  them  in  the  Material 
Assessment  Procedure  for  use  in  source  selection,  and  riSk 
assessment  for  handling/use/storage  of  HM. 

Milestone  Date:  2  years 

Contributing  Agencies:  AMC,  ACE,  OTSG,  DASAF 

^tion  Ig:  Adopt  revisions  to  Army  acquisition  reoulatione; 

or  though  DA  to  DOD 

cL?^n?  agency  for  regulations  which  are  under 

control  of  other  Federal  agencies,  including  a  description  of  the 
revisions  used  in  SARDA  Study  I.  aescripuion  or  the 

Milestone  Date:  2  years 

Contributing  Agencies:  AMC,  TRADOC,  DCSLOG 

J^®  PJ^ogram  Manager/Program  Executive  Office 
(PM/PEO)  will  include  program  requirements  and  resources  in  his 

wS’'t?or®Sof  integrated  Logistic  luppSr? 

Ian  (for  logistics  aspects  such  as  maintenance) ,  the  Test  and ‘ 

evaluation  of  alternative  substan-  - 
ces),  the  Production  Readiness  Master  Plan  (for  alternate  manu- 

System  Safety  Program  Plan  and 
System  Manpower  and  Integration  Plan. 

Milestone  Date:  2  years 

Contributing  Agencies:  AMC,  DCSLOG 


Mtion  6h;  Provide  requirements  in  RFPs  and  contracts  for 
^e  use  of  the  Army  management  information  system,  and  require 

that  the  database  be  updated  periodically  and  available  for  Armv 
review,  ^ 

Milestone  Date:  2.5  years 

Contributing  Agencies:  AMC,  DCSLOG 

*iB  4.* y quip  contractors,  as  part  of  their  propos- 

vninTno°aii  HM/HW  to  be  used  or  produced  and  estimate 

olume  and  cost  for  disposal;  2)  require  identification  and 
evaluation  of  alternatives  which  will  reduce  volume  or  toxicity 

submit  written  evaluation  of  residual  material 
fate  using  the  Army  Material  Assessment  Procedure,  for  all 
hazardous  materials  proposed  for  use.  Review  these  inputs  at 
source  selection  evaluation.  ^ 

Milestone  Date:  3  years 

Contributing  Agency:  AMC 

.Contributing  on  Action  8a;  Designate  a  DA  level  office  to 
overall  coordination  and  Army  guidance  and  an  implementa- 
funding^^”^^^^^°”  coordinate  individual  actions  and  manage 

Milestone  Date:  6  months 
Lead  Agency:  ASA(i,L&E) 

. . Action  If:  Provide  funds  to  develop  courses 
on  Amy  developed  HAZMIN  and  traoking/guantification  procedures 
^*^0  instruction  on  these  to  same  personnel.  Provide 

funds  for  system  and  product  Research  and  Development  (R&D) 
personnel,  maintenance  personnel,  and  production  personnel  to 
complete  training  required  ;inder: 

1)  Department  of  Transportation  (49  CFR  173-177) , 

2)  Occupational  Safety  and  Health  Administration  (29  CFR 
1910.1200), 

3)  Resource  Conservation  and  Recovery  Act  (40  CFR  264.16 
and  265,16} , 

4)  Superfund  Amendments  and  Reauthorization  Act  Title  ill. 


Milestone  Date:  1  year 
Lead  Agency:  ACE 
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-  on  Action  3a:  Provide  the  Annv  Mater-iai 

Assessment  Procedure  to  all  bidders  on  a  Snt^,^nl  riLire 
toem  to  perform  tois  assessment  on  their  product  to  produce  the 
Provide  estimates  of  material  fate  for  the  process  to  thA 
bidders.  Review  the  method  calculation  as  part  of  bid  evaluation 
n  assign  the  proper  calculated  cost  for  an  overall  bid  This 
extends  the  Material  Assessment  Procedure  required  for  ras/Sjs 

contracts  inclSSing 


Milestone  Date:  2.5  years 
Lead  Agencies :  MACOMs 


i 


5 


Chief  of  Engineers 


The  Chief  of  Eng^ineeirs  has  hhe  lead  on  the  following  12 
actions,  and  is  a  contributing  agency  on  8  actions. 

^Stion__la:  Review  operational  requirements  documentation, 
identify  uses  of  hazardous  material,  compare  proven  alternatives, 
and  propose  revisions  for  proponent  review.  Establish  policy 
which  institutiOMlizes  the  issue  of  minimizing  the  use  of  HM  in 
operational  requirements  for  future  systems. 

Milestone  Date:  6  months 


Contributing  Agencies:  DCSOPS,  TRADOC,  AMC,  DASAF 

<-  •  installation  organization  Army  Regula- 

tion  move  toe  environmental  office  to  a  level  repre¬ 

sentative  of  toe  partnership  between  ASA(RDA) ,  ACE  and  DCSLOG. 

Milestone  Date:  6  months 


Contributing  Agencies :  MACOMs 


Action  9b:  Have  toe  Army  Chief -of -staff  send  •' 
messages  to  sll  Installation  Commanders  identifying 
goals,  objectives,  and  issues  and  directing  them  to 
environmental  program. 


personal  for" 
toe  Army's 
emphasize  toe 


Milestone  Date:  6  months 


Contributing  Agencies :  None 


4^tion  6b:  Develop  a  cross  reference  list  for 
®®^®^i&ls/wastes  and  EPA  waste  codes  using  examples 
generated  on  installations. 


commonly  used 
of  such 


Milestone  Date:  1  year 

Contributing  Agency;  AMC 

^.ction  10b;  Provide  EQCC  members  with  environmental  manage 
ment  training.  Prepare  a  training  program  for  this  group  toat^ 
emphasizes  life-cycle  costs,  liabilities,  and  HM/HW  management.  • 

Milestone  Date:  l  year 

Contributing  Agency;  TRADOC 

Agtion  lla;  Structure  environmental  staffs  to  give  them 
authority  over  or  maneuverability  among  operational  and  support 
elements.  Staffs  must  be  able  to  coordinate  activities  among 
engineering,  logistics,  contracting,  and  operations. 
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Milestone  Date:  l  year 


Contributing  Agencies;  MACOMs,  DCSPER 

Environmental  Quality  Control  Council 
(EQCC)  should  coordinate  with  state  regulatory  agencies,  and  with 
otoer  Aray  installations  in  that  state,  to  develop  compliance 
strategies  and  coordinate  actions  of  mutual  interest  which  are 
unique  to  that  state. 


Milestone  Date:  i  year 
Contributing  Agencies :  MACOMs 


Eorr  Make  it  a  mission  of  the  installation  and  MACOM 

Also  incoming  HM  and  its  life-cycle  cost  to  the  Army. 

^  mission  of  the  EQCC  to  determine  alternatives^ 
to  the  status  quo  and  institute  the  best  alternative. 

Milestone  Date:  1.5  years 

Contributing  Agencies:  MACOMs 


— -^ion  11b:  Develop  an  environmental  staffing  guide. 
Milestone  Date:  1.5  years 
Contributing  Agency :  DCSPER 


t-vio  develop  in-house  training  material  for 

thf  ^®  P^®sented  by  Army  personnel  at 

S  b^ent  *0“”  “  identify  a  training  «ntaj  for  people 


Milestone  Date:  2  years 
Contributing  Agencies :  MACOMs 


^g£i2S_6i:  Develop  a  material  accounting  procedure  for  use 
management  information  system  database  which  determines 
the  fate  of  materials  in  the  process  which  reside  in  the  product, 
air,  water,  sludge,  concentrated  liquid  or  solid  residue.^ 


Milestone  Date:  2  years 
Contributing  Agencies :  None 


^tion  13b;  Assign  the  EQCC  the  mission  of  defining  how 
materials  can  be  used  on  post.  Before  the  material  is  released 
from  central  stores,  the  committee  would  ensure  that  the  material 
was  being  used  as  proposed,  that  proper  equipment  and  controls 
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were  available,  ebc.  The  use  of  such  committee  review  would  be 
phased  in,  along  with  material  tracking  and  quantification, 
starting  with  the  five  largest  material  flow  streams  and  followed 
by  the  next  five  largest  material  flow  streams,  each  six  months 
iintil  all  hazardous  materials  came  under  committee  review. 

Milestone  Date;  2.5  Years 

Contributing  Agencies:  MACOMs,  DCSOPS 

Contributing  on  Action  lie;  Provide  variances  for  critical 
positions  on  environmental  staffs  at  all  levels. 

Milestone  Date:  6  months 

Lead  Agency;  DCSPER 

^ritributing  on  Action  7a:  Integrate  information  on  the 
issue  of  liability  into  training  courses  on  hazardous  materials 
management  developed  under  Issue  5,  Actions  A  and  B.  Develop 
environmental  liability  warning  statement  to  be  included  in  block 
7,  Specific  Hazards  and  Precautions  section,  of  DD  Form  2521  and 
2522,  Hazardous  Chemical  Warning  Label.  Consider  integrating  the 
liability  stickers  into  the  barcode  application  system. 

Milestone  Date:  1.5  Years 

Lead  Agency:  TJAG 

Contributing  on  Action  8b:  Prepare  guidance  identifying 
each  major  organization/program  in  HM/HW  operations  (USATHAMA, 
MANTECH,  DESCOM,  etc.),  the  scope  of  their  operations  and  the 
framework  for  interaction. 

Milestone  Date:  1.5  years 

Lead  Agency:  ASA(RDA) 

Contributing  on  Action  5a;  Prepare  training  courses  and 
materials  for  Basic  Training,  Advanced  Individual  Training, 
Officers  Basic  and  Advanced  Course,  NCO  development  courses,  and 
senior  service  schools.  Develop  and  disseminate  "Train-the- 
Trainer”  packages  and  training  aides  to  support  all  statutory 
training  requirements. 

Milestone  Date:  2  years 

Lead  Agency:  THADOC 

Contributing  on  Action  6f;  Develop  a  bar  coding  system  for 
hazardous  materials  and  hazardous  wastes  with  automatic  field 
readers  which  can  directly  download  to  the  management  information 
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system  described  in  6d. 


Milestone  Date:  2  years 
Lead  Agency:  DCSLOG 

env-} Action  lie:  Increase  authorizations  for 
nvironmental  positions  on  installation  and  MACOM  TDAs. 

Milestone  Date:  2  years 

Lead  Agency:  ASA(I,L&E) 

salaries  and  grading  nore 

Milestone  Date:  2  years 
Lead  Agency:  ASA(I,L&E) 

Action  ]:^a:  Assign  the  EQCC,  whose  core 

material  tfbf  “ougSt'intf 

Milestone  Date:  2.5  years 
Lead  Agency:  MACOMs 


Defense  Logistics  Aaeney 


The  Defense  Logistics  Agency  does  not  have  the  lead  on  any 
action,  and  is  a  contributing  agency  on  two  actions* 

.  on  Action  6e;  Interface  the  management  infor¬ 

mation  system  described  in  6b  with  the  supply/procurement  proce¬ 
dures.  Data  must  be  accepted  at  the  time  of  delivery,  and  the 
management  program  should  generate  tracking  and  labeling  docu¬ 
ments  for  use  on  post. 


Milestone  Date;  1,5  years 
Lead  Agency:  ACE 

Action  6f;  Develop  a  bar  coding  system  for 
hazardous  materials  and  hazardous  wastes  with  automatic  field 
readers  which  can  directly  download  to  the  management  information 
system  described  in  6d. 


Milestone  Date:  2  years 
Lead  Agency:  DCSLOG 


59 


Deputy  Assistant  Secretary  of  i:he  Annv 

Deputy  Assistant  Secretary  of  the  Army  f Procurements  Via 

V^'  Develop  guidelines  for  the  sole  source  jus- 
tifxcation  of  non-hazardous  materials,  or  materials  which  He  n«t 

pSloLri:=f.a?e??^ 

hich  are  hazardous,  or  which  generate  hazardous  waste. 
Milestone  Date:  l  year 

Contributing  Agencies:  None 


6 


The  Deputy  Chief  of  Staff  for  Logistics  has  the  lead  on  the 
following  three  (3)  actions,  and  is  a  contributing  agency  on  11 
actions . 


Action  7e;  Establish  a  policy  of  release  of  tracking  system 
information  only  after  system  calibrations  and  testing  has  been 
completed. 

Milestone  Date:  1  year 

Contributing  Agencies:  TJAG,  ACE 

Develop  a  bar  coding  system'  for  hazardous 
materials  and  hazardous  wastes  with  automatic  field  readers  which 
can  directly  download  to  the  management  information  system 
described  in  6d. 

Milestone  Date:  2  years 

Contributing  Agencies:  CoE,  DLA,  AMC 

Action  6g:  Establish  a  central  warehouse  or  electronically 
interconnected  network  of  warehouses.  Require  all  contractors 
and  tenants  to  receive  materials  through  the  warehouse  or  net¬ 
work.  Interface  receiving  with  hazardous  material  management 
information  system. 

Milestone  Date:  2  years 

Contributing  Agencies :  MACOMs 

Action — 12a:  All  mil— specs,  DMWRS,  Technical 
Manuals,  and  Army  Regulations  where  the  Army  is  the  lead  standar¬ 
dization  agency  must  be  reviewed  and  updated  to  identify  specif¬ 
ications  that  require  HM  to  be  used  and  to  change  these  items  to 
require  less  hazardous  or  non-hazardous  substitutes  or  to  allow 
^^ternative  substances  and  practices  in  the  performance  of  the 
work. 

Milestone  Date:  Initiate  at  6  months,  then  continue  until 
all , documents  have  been  reviewed. 

Lead  Agency:  ASA(RDA) 

on  Action  6d:  The  Army  must  provide  an  automa¬ 
ted  data  management  tool  to  the  Environmental  Coordinator  which 
provides  aggregated  information  (for  management  purposes)  to 
higher  staff  echelons  (MACOM,  DA,  etc.)  which  addresses  the 
recommendations  of  the  Shatto  report  (1989) . 


Milestone  Date:  1  year 
Lead  Agency:  ACE 


Establish  a  mechanism  for 
or  modified  MSDSs  as  products  are 

Execute  an  initial  complete  update  and 
JTsvise  as  moire  MSDSs  aire  provided. 

Milestone  Date:  1  year 

Lead  Agency:  ASA(RDA) 

gn  Action  fiw!  Interface  the  management  infor- 
Ill  described  in  6b  with  the  supply/procurement  proce¬ 
dures.  Data  must  be  accepted  at  the  time  of  delivery,  and  the 

program  should  generate  tracking  and  labeling  docu- 
ments  for  use  on  post#  ^ 

Milestone  Date:  1.5  years 

Lead  Agency:  ACE 

•  Contributing  on  Action  7a:  Integrate  information  on  the 

into  training  courses  on  hazardous  materials 
management  developed  under  Issue  5,  Actions  A  and  B.  Develop 

Warning  statement  to  be  included  in  block 
Precautions  section,  of  DD  Form  2521  and 
Chemical  Warning  Label.  Consider  integrating  the 
liability  stickers  into  the  barcode  application  system. 

Milestone  Date:  1.5  Years 

Lead  Agency:  TJAG 

.  Spntributinq  on  Action  8b:  Prepare  guidance  identifying 

HM/HW  operations  (USATHAMA, 

Milestone  Date:  1.5  years 
.  Lead  Agency:  ASA(RDA) 

Contributing  on  Action  lb:  Develop  an  Army  Materials 
Assessment  Procedure  which  addresses  material  fate  and  projected 
treatment  and  disposal  costs.  Initial  costs  will  be  based  on 
estimates  of  the  fates  of  materials  (to  air,  water,  solid, 
sludge,  etc.),  and  later  refined  by  material  mass  balances 
derived  from  the  material  tracking  and  quantification  system. 


Milestone  Date:  2  years 


Lead  Agency:  ACE 


tion  •  Adopt  revisions  to  Army  acguisi 

th?o«oh^i  under  SARDA  Study  I.  Pass  regSst 

through  DA  to  DOD  or  other  appropriate  agency  for  reoulations 

w  ich  are  under  control  of  other  Federal  agencies,  including  a 
description  of  the  revisions  used  in  SARDA  Study  J ® 


Milestone  Date:  2  years 


Lead  Agency:  ASA(RDA) 


ri  Contributing  on  Action  ih:  The  Program  Manager/Program 

program  and 

resources  in  his  program  master  plans  such  as  the  Integrated 

Logistics  aspects  such  as  maintenanc- 

Production  ReaSinJsS  SIlie?  p!L  ffor 
materials/processes)  System  Safety 
Program  Plan  and  System  Manpower  and  Integration”^Plan.  ^ 


Milestone  Date:  2  years 


Lead  Agency:  ASA(RDA) 


,  Po^'tributing  on  Action  3a »  Provide  the  Armv  Matei-iai 

Procedure  to  all  bidders  on  I  cSnt^?,"InrJeLire 
bid  ttis  assessment  on  their  product  to  produce  the 

bid.  Provide  estimates  of  material  fate  for  the  mroLss  to 
bidders.  Review  the  method  calculation  as  part  of  bid  evaluatioi 
and  assign  the  proper  calculated  cost  for  an  overall  bil  Thii 
extends  the  Material  Assessment  Procedure  required  for  TOs/SoS 

contracts  inol2SiJrtoSL™o^“?l- 


Milestone  Date;  2.5  years 
Lead  Agency:  MACOMs 


contrfits  for^the  nSo^of^^H  Provide  requirements  in  RFPs  and 

and^Smirf  th^t  thS  daJa?'®  management  information  system, 

able  Iot  database  be  updated  periodically  and  avail- 


Milestone  Date:  2.5  years 
Lead  Agency:  ASA(RDA) 


^uty  Chief  Of  staff  for  T'lnn- 

lead  on  the^folloSing  actionf^and\?a^cont"^h^?^ 

three  (3)  actions.  and  is  a  contributing  agency  on 

and  eH&iSial”co»pL^ce^  environmental  training 

Milestone  Date;  1  year* 

Contributing  Agencies:  MACOHs,  ACE 

documentation,  identify^uses'of  hatardou°*’*’^?^^°"®^  reguirements 

proven  alternatives  hazardous  material,  compare 

Establish  pS?!^J’'ehicrfnffiLnSlir^*“^ 

the  use  Of  HH  in  operationar?e"“??^|^|,“|,tssu^|t^aiu^^^^ 
Milestone  Date:  6  months 
lifiad  Agency:  CoE 

s.aterlSf^S''Basic\raIn;L''^L  training  courses  and 

Officers  Basic  anfASvanSeS®iourir'»t^2'^^''^'^“l  Training, 
senior  service  schools.  DevSop  courses,  and 

Trainer"  packages  and  trainino  aidef  ”Train-the- 

training  requirements.  ^  support  all  statutory 

Milestone  Date:  2  years 

Lead  Agency:  TRADOC 

defining  now  materials°can\I^uied^on^Ms?^^  mission  of 

J^eleased  from  central  stores  -hho  "the  material 

the  material  was  being  used  as  orMLed™“ih^^®  would  ensure  that 
and  controls  were  available,  et?  ^TX^us^«^  Proper  equipment 
review  would  be  phased  in  aloncr’wi??®  of  such  committee 
quantification,  starting  wiStLi?^  material  tracking  and 
streams  and  followed  by^the  neS  material  flow 

streams,  each  six  months  until^lf  material  flow 

committee  review.  unrii  all  hazardous  materials  came  under 

Milestone  Date:  2.5  Years 
Lead  Agency:  CoE 
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The  Deputy  Chief  of  Staff  for  Personnel  has  the  lead  on  the 
following  action,  and  is  a  contributing  agency  on  five  fSl 
actions.  ^  j  \  / 


Action  il6i  Provide  variances  for  critical  positions  on 
environmental  staffs  at  all  levels. 

Milestone  Date:  6  months 

Contributing  Agency:  coE 


.  Contributing  on  Action  11a:  Structure  environmental  staffs 
9ive  them  authority  over  or  maneuverability  euaong  operational 
and  support  elements.  Staffs  must  be  able  to  coordinate  ac- 

engineering,  logistics,  contracting,  and  opera- 


Milestone  Date:  l  year 
Lead  Agency:  CoE 


,  Contributing  on  Action  If:  Provide  funds  to  develop  courses 
on  Army  developed  HAZHIN  and  tracking/ quantification  procedures 
and  require  instruction  on  these  to  same  personnel.  Provide 
funds  for  system  and  product  Research  and  Development  (RfieD) 
personnel,  maintenance  personnel,  and  production  personnel  to 
complete  training  required  ^lnder: 


1)  Department  of  Transportation  (49  CFR  173-177) , 

2)  Occupational  Safety  and  Health  Administration  (29  CFR 
1910.1200), 


3)  Resource  Conservation  and  Recovery  Act  (40  CFR  264.16 
and  265.16) , 

4)  Superfund  Amendments  and  Reauthorization  Act  Title  III. 
Milestone  Date:  l  year 

.  Lead  Agency:  ACE 

Action  11b:  Develop  an  environmental 

staffing  guide. 


Milestone  Date:  1.5  years 
Lead  Agency:  CoE 
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envirSleniai: 

Milestone  Date:  2  years 
Lead  Agency:  ASA(I,L&E) 

enviroranantal  ^oSSiSlis  *  “««  Path  for 

Milestone  Date:  2  years 
Lead  Agency:  ASACI,L&E) 


Direcrtor  of  Arav  Safety 

The  Director  of  Army  Safety  does  not  have  the  lead  on  any 
action,  but  is  a  contributing  agency  on  11  actions. 

Contributing  on  Action  la:  Review  operational  requirements 
documentation,  identify  uses  of  hazardous  material,  compare 
proven  alternatives,  and  propose  revisions  for  proponent  review, 
^st^^lish  policy  which  institutionalizes  the  issue  of  minimizing 
the  use  of  HM  in  operational  requirements  for  future  systems. 

Milestone  Date:  6  months 

Lead  Agency;  CoE 

— on  Action  If:  Provide  funds  to  develop  courses 
on  Army  developed  MAZMIN  and  tracking/ quantification  procedures 
^nd  require  instruction  on  these  to  same  personnel .  Provide 
funds  for  system  and  product  Research  and  Development  (R&D) 
personnel,  maintenance  personnel,  and  production  personnel  to 
complete  training  required  xinder; 

1)  Department  of  Transportation  (49  CFR  173-177) , 

2)  Occupational  Safety  and  Health  Administration  (29  CFR 

1910.1200),  ^ 

3)  Resource  Conservation  and  Recovery  Act  (40  CFR  264.16 
and  265.16) , 

4)  Superfund  Amendments  and  Reauthorization  Act  Title  III. 

Milestone  Date:  1  year 

Lead  Agency:  ACE 

Contributing  on  Action  12b;  Establish  a  mechanism  for 
update  of  the  HMIS  with  new  or  modified  MSDSs  as  products  are 
or  changed.  Execute  an  initial  complete  update  and 
revise  as  more  MSDSs  are  provided. 

Milestone  Date:  1  year 


Lead  Agency;  ASA(RDA) 

Contributing  on  Action  H;  Establish  multi-disciplinary- 
team  of  expertise  in  system  acquisition,  design,  environmental 
and  industrial  engineering,  and  safety  for  source  selection 
evaluation  to  proactively  assist  the  PM/PEO's  and  other  managers 
of  new  equipment  and  perform  an  independent  (i.e.,  third  party) 
review  and  assessment  of  the  programs  prior  to  major  milestones 
(Defense  Acquisition  Board,  Army  Systems  Acquisition  Review 


Council ,  In—Process  Review) . 

Milestone  Date:  1.5  years 
Lead  Agency:  ASA(RDA) 

issue~S'^iiah?^??  Action  7a:  Integrate  information  on  the 

7,  Specific  Hazardfi^aS  statement  to  be  included  in  block 

2522^^  Hal«doSrSL.iMl  ?!  “21  and 

liability  stickers  ^  Label.  Consider  integrating  the 

xx.ioiiiuy  srickers  into  the  barcode  application  system. 

Milestone  Date:  1.5  Years 

Lead  Agency:  TJAG 

-  Contributing  on  Action  ih;  Develon  an  Armv  Ma-f-o-»-5 ai « 

erived  from  the  material  tracking  and  quantification  system. 
Milestone  Date:  2  years 
Lead  Agency:  ACE 

""  Action  Id:  Provide  a  description  of  the 
cplpf  within  the  Request  For  Proposal 

Milestone  Date:  2  years 
Lead  Agency:  ASA(RDA) 

^^o^strial  engineering  and  safety;  train  them  in 
Assessment  Procedure  for  use  in  source  selection 
and  risk  assessment  for  handling/use/ storage  of  HM.  ' 

Milestone  Date:  2  years 

Lead  Agency:  ASA{RDA) 

*  Pi’spare  training  courses  and 
oll?S^= ^raining.  Advanced  Individual  Training, 
Officers  Basic  anc  /anced  Course,  NCO  development  coursL.  and 


senior  service  schools.  Develop  and  disseminate  "Train-the- 
Trainer"  packages  and  training  aides  to  support  all  statutory 
training  requirements. 

Milestone  Date:  2  years 

Lead  Agency:  TRADOC 

Contributing  on  Action  li:  Develop  a  risk  premium  calcula¬ 
tion  method  and  add  that  premium  to  all  bids  before  selection. 
Alternatively,  bids  not  containing  materials  hazardous  to  the 
environment  could  be  assigned  a  high  weighting  in  selection. 

Milestone  Date:  2.5  years 

Lead  Agency:  ACE 

.  ^ntributing  on  Action  Ic:  Require  contractors,  as  part  of 
their  proposals,  to  l)  identify  all  HM/HW  to  be  used  or  produced 
and  estimate  volume  and  cost  for  disposal;  2)  require  identifica¬ 
tion  Md  evaluation  of  alternatives  which  will  reduce  volume  or 
toxicity  of  wastes;  and  3)  submit  written  evaluation  of  residual 
^^terial  fate  using  the  Army  Material  Assessment  Procedure,  for 
all  hazardous  materials  proposed  for  use.  Review  these  inputs  at 
source  selection  evaluation. 

Milestone  Date:  3  years 

Lead  Agency:  ASA(RDA) 


Health  Services  Cenmnand 


materials  for^Basic^Trainincr^"!^^  Prepare  training  courses  and 
Officers  bIsIo  Training, 

senior  service  schools.  Develoo  °?“^ses,  and 

Trainer”  packages  and  traininer  a-S/^  rssemxnate  Train-the- 
training  regui?ements.^  ^  support  all  statutory 


Milestone  Date  s  2  years 
Lead  Agency;  TRADOC 
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Manor  Commands 

The  Major  Commands  have  the  lead  on  six  (6)  actions  and  are 
a  contributing  agency  on  15  actions. 

Action_5e:  Include  a  line  item  in  contract  RFPs  for  instal 
lation  operations  (e.g.,  equipment  or  grounds  maintenance)  to 
require  management  and  worker  level  HW  management  training. 

Milestone  Date:  Immediate 

Contributing  Agencies :  None 

Action  6c;  Report  waste  generation  by  EPA  waste  code  up  to 
Army  Environmental  Office  (AEO)  on  a  biennial  basis,  until  the 
Army  management  information  system  is  operational.  The  data 
®®^^ce  will  be  the  EPA  required  biennial  reports. 

Milestone  Date:  6  months,  with  periodic  update  each  6 
months  until  automated  system  is  operable 

Contributing  Agencies :  None 

Action  10c;  Update  installation  Hazardous  Waste  Management 
Plans  and  Hazardous  Waste  Minimization  Plans  to  include  all 
functional  areas  and  their  responsibilities. 

Milestone  Date;  1  year 

Contributing  Agencies ;  None 

Action  3a;  Provide  the  Army  Material  Assessment  Procedure 
to  all  bidders  on  a  contract,  and  require  them  to  perform  this 
assessment  on  their  product  to  produce  the  bid.  Provide  es¬ 
timates  of  material  fate  for  the  process  to  the  bidders.  Review 
the  method  calculation  as  part  of  bid  evaluation  and  assign  the 
proper  calculated  cost  for  an  overall  bid.  This  extends  the 
Material  Assessment  Procedure  required  for  PMs/PEOs  in  systems 
acquisition  to  all  contracts  including  those  for  off-the-shelf 
items . 


,  Milestone  Date:  2.5  years 

Contributing  Agencies;  DCSLOG,  ASA(RDA) 

Action  13a;  Assign  the  EQCC,  whose  core  members  are  noted 
in  Issue  10,  the  mission  of  providing  Material  Assessment  for  the 
Army,  with  the  authority  to  assign  these  costs  to  bids  during  the 
review  process,  as  described  under  Issue  three  (3)  and  approve 
purchases.  This  committee  will  contain  the  expertise  of  produc¬ 
tion  personnel,  environmental,  safety,  etc.,  as  described  in  the 
revised  AR  200-1.  Approval  for  purchase  would  allow  the  material 


to  be  brought  into  central  stores . 

Milestone  Date:  2.5  years 
Contributing  Agency:  coE 

Milestone  Date:  2.5  years 
Contributing  Agencies:  None 

dous  material  so  that  it  can  aemfra-t-  i  waste  and  hazar- 

materials.  accurately  report  and  manage  these 

Milestone  Date:  6  months 
Lead  Agency:  ACE 

Army  Re^l^ion”*(AR”5-3?^to  move  installation  organization 

level  representative  If  environmental  office  to  a 

LCSLOcf  ^  ^  ^  partnership  between  ASA(RDA)  ,  ACE  and 

^^iestone  Date:  6  months 
Lead  Agency:  CoE 

ManualiT^^tS?  Reg^latiSns^wLre^^h^'^^ ^  technical 

dizatioA  age:  =Y  Ls?^e  rev?Lf5  standar- 

ications  tLt  require  5m  to  brufifd  efS  f  v^®  identify  specif- 

jss.%‘r.sss:  t A—  Hli”  S:«“sf 

all  do^i^Sts*have®LOT"reviewed!  ®  continue  until 

Lead  Agency:  ASA(RDA) 

Milestone  Date:  l  year 
Lead  Agency:  ACE 
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Contributing  on  Action  5c;  Modify  AR  350-1  to  add  environ¬ 
mental  training  and  environmental  compliance  to  commander's 
Officer  Evaluation  Reports  (OERs)  and  to  supervisors  performance 
appraisals. 


Milestone  Date:  1  year 
Lead  Agency:  DCSOPS 

Contribu;tinq  on  Action  5d:  Coordinate  training  efforts 
among  environmental  personnel,  industrial  hygienists,  and  safety 
establish  training  requirements  at  installations, 

MACOMs,  etc. 

Milestone  Date:  1  year 
Lead  Agency:  ACE 

.  ,  Contributing  on  Action  6d:  The  Army  must  provide  an  automa- 

ted  data  management  tool  to  the  Environmental  Coordinator  which 
provides  aggregated  information  (for  management  purposes)  to 
higher  staff  echelons  (MACOM,  DA,  etc.)  which  addresses  the 
recommendations  of  the  Shatto  report  (1989) . 

Milestone  Date:  1  year 

Lead  Agency:  ACE 

Contributing  on  Action  lla»  Structure  environmental  staffs 
them  authority  over  or  maneuverability  among  operational 
and  support  elements.  Staffs  must  be  able  to  coordinate  ac- 

among  engineering,  logistics,  contracting,  and  opera- 

wlons • 


Milestone  Date:  1  year 
Lead  Agency:  CoE 

^  ^  Contributing  on  Action  13 d:  EQCC's  should  coordinate  with 
state  regulatory  agencies,  and  with  other  Army  installations  in 
that  state,  to  develop  compliance  strategies  and  coordinate 
actions  of  mutual  interest  which  are  unique  to  that  state. 

Milestone  Date:  1  year 

Lead  Agency:  CoE 

.  Contributing  on  Action  6e:  Interface  the  management  infor- 
®3^tion  system  described  in  6b  with  the  supply/procurement  proce¬ 
dures.  Data  must  be  accepted  at  the  time  of  delivery,  and  the 


3 


management  program  should  generate  tracking  and  labeling  docu¬ 
ments  for  use  on  post.  “ 

Milestone  Date:  1.5  years 

Lead  Agency:  ACE 

.  ^  g-gnbributinq  on  Action  10a:  Make  it  a  mission  of  the 

MACOM  Environmental  Quality  Control  Council 
(  Q  C)  to  identify  incoming  HM  emd  its  life-cycle  cost  to  the 

mission  of  the  EQCC  to  determine  alter¬ 
natives  to  the  status  quo  and  institute  the  best  alternative. 

Milestone  Date:  1.5  years 

Lead  Agency:  CoE 

Milestone  Date:  2  years 
Lead  Agency:  CoE 

Establish  a  central  warehouse  or 
network  of  warehouses.  Require  all 
contractors  and  tenants  to  receive  materials  through  the  ware- 

ouse  or  network.  Interface  receiving  with  hazardous  material 
management  information  system.  xiaaaraous  mareriai 

Milestone  Date:  2  years 
Lead  Agency:  DCSLOG 

tion  ®®'^®loP  a  3risk  premium  calcula¬ 

tion  metood  and  add  that  premium  to  all  bids  before  selection. 
Alternatively,  bids  not  containing  materials  hazardous  to  the 
environment  could  be  assigned  a  high  weighting  in  selection? 

Milestone  Date:  2.5  years 

Lead  Agency:  ACE 

dPf i  Assign  the  EQCC  the  mission- of 

f®”  ^®  ^s®*^  post.  Before  the  material 
^®^®^sed  from  central  stores ,  the  committee  would  ensure  that 
being  used  as  proposed,  that  proper  equipment 
and  controls  were  avail^le,  etc.  The  use  of  such  committee 
review  would  be  phased  in,  along  with  material  tracking  and 
quantification,  starting  with  the  five  largest  material  flow 


streams  and  followed  by  the  next  five  largest  material  flow 

streams,  each  six  months  until  all  hazardous  materials  came  under 
committee  review. 

Milestone  Date:  2.5  Years 

Lead  Agency:  CoE 
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Office  of  the  Surgeon  General 

anv  Surgeon  General  does  not  have  the  lead  on 

any  action,  but  is  a  contributing  agency  on  four  (4)  actions. 

Establish  a  mechanism  for 

of  the  imis  with  new  or  modified  MSDSs  as  products  are 

ooMplete  upSle  and 

3-s  iflor©  MSDSs  air©  p2rovid©d.« 

Milestone  Date;  i  year 
Lead  Agency;  ASA(RDA) 

team  ^^stablisji  multi-disciplinary 

anriSduIt??^  acquisition,  design,  environmenSl 

evaluaSo^  safety  for  source  selection 

and  perform  an  independent  (i.e.,  third  partyf 
assessment  of  the  programs  prior  to  major  milestones 

^oun?2n  In5?roo«riil?SS)'  Acquisition  Review 

Milestone  Date;  1.5  years 
Lead  Agency;  ASA (PDA) 


-  Action  le;  Select  a  committee  of  personnel 

weapons  system  acquisition,  design,  enviroLental 
industrial  engineering  and  safety;  train  them  in 
the  Material  Assessment  Procedure  for  use  in  source  selection 
and  risk  assessment  for  handling/use/storage  of  HM?  ^  ' 

Milestone  Date;  2  years 

Lead  Agency;  ASA(RDA) 

tion  mSSod‘^and”add^-i-h^*""  Oevelop  a  risk  premium  calcula- 

Alter^allSfi?^  htdf  ^52  bids  before  selection. 

Alternatively,  bids  not  containing  materials  hazardous  to  the  ■ 

environment  could  be  assigned  a  high  weighting  in  selection!^ 

9 

Milestone  Date;  2.5  years 
Lead  Agency;  ACE 
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Public  Affairs  Office,  Headquarters  Department:  of  Annv 


Pxiblic  Affairs  Office,  Headquarters  Department  of  Army 
has  the  lead  on  two  (2)  actions  but  is  not  a  contributing  agency 
on  any  action.  ^  ^ 

Action  5f;  Develop  a  general  awareness  Ccimpaign  similar  in 
scope  to  the  Army  Energy  Awareness  program. 

Milestone  Date:  1  year 

Contributing  Agencies :  None 

^.ction  7b ;  Develop  a  poster  campaign  to  caution  2dDout 
potential  liability  for  misuse  to  be  located-  throughout  work 
areas,  self-help  areas  and  possibly  workshops/garages  in  fcunily 


Milestone  Date:  1.5  Years 
Contributing  Agencies :  None 


The  Judge  Advocate  General 

The  Judge  Advocate  General  has  the  lead  on  four  an-t-innc 
and  is  a  contributing  agency  on  one  (i)  action?  ^  ^  actions 

letterl^to"all  ‘ inSlfi  Advocate  General  (TJAG)  send 

mint  =°“®anders  detailing  their  HW  manage 

Milestone  Date:  6  months 
Contributing  Agencies:  None 

*  Establish  a  committee  of  legal  expertise  on 

participate  in  the  Materill  Soce- 

h“!ine?  “  responeible  party  and  establish  a  teJep^nS 

Milestone  Date:  i  year 
Contributing  Agencies :  None 

review^ltafctSe  a^?°™ittee  of  legal  expertise  to 

Milestone  Date:  l  year 
Contributing  Agency:  ACE 

intn  Integrate  information  on  the  issue  of  liabilitv 

under  Issue  I  °a  hazardous  materials  management  developed 

Milestone  Date:  1.5  Years 
.  Contributing  Agencies:  CoE,  DASAF,  DCSLOG 

Action  7e:  Establish  a  policy  of  release  of 

Ss?LThirL*:n^^^l^^S?  system"caliSratio"n^*^d* 

Milestone  Date:  l  year 
Lead  Agency:  DC£:.OG 


Training  and  Doctrine  Command 

The  Training  and  Doctrine  Command  has  the  lead  on  one  fl) 
action,  and  is  a  contributing  agency  on  three  (3)  actions. 

Action  5a;  Prepare  training  courses  and  materials  for  Basic 
Training,  Advanced  Individual  Training,  Officers  Basic  and 
Advanced  Course,  NCO  development  courses,  and  senior  service 
schools.  Develop  and  disseminate  "Train-the-Trainer"  packages 
ments^^^”^”^  aides  to  support  all  statutory  training  reguire- 

Milestone  Date:  2  years 

Contributing  Agencies;  CoE,  OTSG,  DASAF,  DCSOPS 

on  Action  la;  Review  operational  requirements 
hazardous  material,  compare 

proven  alternatives,  and  propose  revisions  for  proponent  review 

which  institutionalizes  the  issue  of  minimizing 
the  use  of  HM  in  operational  requirements  for  future  systems.  ^ 

Milestone  Date;  6  months 

Lead  Agency;  CoE 

.  -Contributing  on  Action  iQb:  Provide  EQCC  members  with 

management  training.  Prepare  a  training  program 

e».phasizes  life-cycle  costs,  liabilities,  and 

Milestone  Date;  l  year 
Lead  Agency;  CoE 

.  .  on  Action  Ig;  Adopt  revisions  to  Army  acquisi- 

anticipated  under  SARDA  Study  l.  Pass^req^st 
appropriate  agency  for  regulations 
f®  under  control  of  other  Federal  agencies,  including  a 
description  of  the  revisions  used  in  SARDA  Study  I, 

Milestone  Date:  2  years 

Lead  Agency;  ASA(RDA) 
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VI  REFERENCES 

Material 

EPA/llS4S-8l-^|“'octo^r'*wl6.°'  ««te,.. 

Memorandiun  from  MG  Peter  J  n-p-p>-e’«^, 

Hazardous  Materials/Haiardous  Waste^M^nageieJt’ 

Memorandjm  from  ^uty  Assistant  Secretary  of  Defense  William  H, 
Prevention  '  Hazardous  Material  Pollution 

Step'*;  F^eral^Ti^ei^^le^FEB^go^'^paf^^ 

^"^""oim^ntaTDa";^  sjs^i^m^f  ^ Envir- 
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APPENDIX  A 


abbreviations  have  been  used 


Acronym 

AAEHIS 

ACE 

AEO 

AIF 

AMC 

AMS 

ASA(FM) 


Definition 

Anny  Automated  Environmental  Management  Informa¬ 
tion  System 

Assistant  Chief  of  Engineers 
Army  Environmental  Office 
Army  Industrial  Fund 
Army  Materiel  Command 
Army  Management  Structure 

mentf^^”^  Secretary  of  the  Army  (Financial  Manage- 


ASACI,L&E) 

ASACRDA) 

CDC 

COCO 

CoE 

DA 

DASAF 

DCSLOG 

DCSOPS 

DCSPER 

DEH 

DERA 

DESCOM 


(Installations, 

Logistics,  and  Environment)  ' 

Assistant  Secretary  of  the  Army  (Research,  Devel¬ 
opment  and  Acquisition 

Child  Development  Center 

Contractor  Owned,  Contractor  Operated 

Chief  of  Engineers 


Department  of  Army 

Director  of  Army  Safety 

Deputy  Chief  of  staff  for  Logistics 

Deputy  Chief  of  Staff  for  Operations  and  Plans 

Deputy  Chief  of  Staff  for  Personnel 

Directorate  of  Engineering  and  Housing 

Defense  Environmental  Restoration  Account 

Depot  Systems  Command 
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Acronym 

Acronym 


Definition 

Definition 


DLA 

DMWRs 

DOD 

DRMO 

DRMS 

EHSC 

EQCC 

FORSCOM 

FSC 

GOCO 

60G0 

HAZMIN 

HM/HW 

HHIS 

HMHS 

MACOMs 

MAIITECH 

MCA 

HSDS 

NCO 

WOV 

(ISN 

3ERs 

)MA 


Defense  Logistics  Agency 

Depot  Maintenance  Work  Requirements 

Department  of  Defense 

Defense  Reutilization  and  Marketing  Office 
Defense  Reutilization  and  Marketing  Service 
Engineering  and  Housing  Support  Command 
Environmental  Quality  Control  Council 
Forces  Command 
Federal  Supply  Code 
Government  Owned,  Contractor  Operated 
Government  Owned,  Government  Operated 
Hazardous  Waste  Minimization 
Hazardous  Material/Hazardous  Waste 
Hazardous  Material  Information  System 
Hazardous  Material  Management  Systems 
Major  Cojnmands 

Manufacturing  Technology  Thrust  Area 
Military  Construction,  Army 
Material  Safety  Data  Sheet 
Non-Commissioned  Officers 
Notice  of  Violation 
National  Stock  Number 
®^ficer  Evaluation  Reports 

and  Maintenance  Account 


Acronym 

Acronym 


Definition 

Definition 


OTSG 

HQDA-PAO 

PEO 
PM 
■  POC 
PRMP 
R&D 
RDT&E 
RFP 

SAACONS 

TDA 

TJAG 

TRADOC 

DMMCA 

USACERL 


Office  of  the  Surgeon  General 

Headquarters  Department  of  Army,  Public  Affairs 
Office 

Progrsun  Executive  Office 
Program  Manager 
Point  of  Contact 
Production  Readiness  Master  Plan 
Research  and  Development 

Research,  Development,  Testing  and  Evaluation 
Request  for  Proposal 

Standard  Army  Automated  Contracting  System 

Table  of  Distribution  and  Allowance 

The  Judge  Advocate  General 

Training  and  Doctrine  Command 

Unspecified  Minor  Military  Construction  Account 

U»  S*  Army  Construction  Engineering  Research 
Laboratory 

U.  S.  Army  Toxic  and  Hazardous  Materials  Agency 


USATHAMA 


APPENDIX  B 

Graphic  Presentation  of  Plan  Schedule 

The  following  is  a  listing  of  the  Action  Items  in  the  plan, 
using  arrows  and  points  to  indicate  the  schedule.  Arrows  indi¬ 
cate  toe  period  over  which  an  item  (e.g. ,  a  module  of  the  manage- 
information  system)  is  developed,  whereas  points  indicate 
where  new  systems/policies  are  implemented. 


USAGE 

DOE/ANL 


The  following  literature  is  in  reference  to: 

Project  # 
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Project  Title 

Environmental  Analysis/Technology 
Assessment/Database  Development 


Department  of  Energy 

Argonne  Area  Office 
9800  South  Cass  Avenue 
Argonne,  Illinois  GO-iSS 


AU6  2  4 


Conmande  r 

U.S.  Army  Toxic  and  Hazardous 
Materials  Agency 
ATTM:  AM:<TH-R:-! 

Aberdeen  Proving  Ground,  MG  21013-5401 


Dear  Commander: 


SUBJct 


ARMY  MI?R  NO.  MI?  13.0 5 3 


This  letter  confirms  the 
subject  MIPR  for  work  to 
(ANL). 


U.S.  Department  of  Energy's 
be  performed  .by  the  Argonne 


(doe's)  acceptance  of  the 
National  Laboratory 


ANL  Proposal  No. 


Amount 


P-88119 


$100,000 


Title:  "Environmental  Analysis  and  Technical  Assessment  for  the  U.S  Army 

Corp  of  Engineers  and  Housing  Support  Center” 

The  work  performed  by  ANL  will  be  on  a  "best  efforts  basis"  and  in  accordance 
with  DOE  s  contract  with  The  University  of  Chicago  for  the  operation  of  ANL 
(Contract  No.  W-31-109-ENG-38) . 


ANL  IS  authorized  to  proceed  upon  receipt  of  a  copy  of  this  letter.  If.  you 
have  questions  regarding  this  agreement  you  may  call  me  at  Coml.  312/972-2229 
or  FTS  972-2229.  Please  reference  the  above  ANL  Proposal  No.  in  all  future 
correspondence. 


S incerely, 


Roberta  J.  Dalton,  Program  Analyst 
Work“f or— Others  Program 


Enclosure : 

1.  Subject  MIPR 


cc  w/encl:  M.  Bartos,  ANL 
J,  Wozniak,  ANL 
Hennebry,  ANL 


CcU'hnitin:^  (hr  h'  S.  Cnnst'cmlon  Biccnirrir.ifi:  — 


t  \i/r. 


Department  of  Energy 

Argonne  Area  C-'-ice 
9SC0  South  Cass  --enue 
Argonre.  I!ii-cis  60-^39 


'■  I-  o  0 

•  J  J 


Ms.  Chris  Sparks 
U.S.  Army  Toxic  and  Hazardous 
Materials  Agency 
ATTN :  AMXT  H -  RM-? " 

Aberdeen  Proving  Ground,  ID  21010-540! 


Dear  Ms.  So-irks: 


SUBJECT:  ARMY  MIPR  NO. 


'MIPS3033,’'  .AlENDi'-ENT  1 


iCia  ie-.ter  conrinns  the  U.S.  Department  of  Enar<jv's  (00-'=:'^  _ _ _  ,  c  •• 

(A^r"  This  fcLT’"  Performed  by  the  Argonne  Nationar^Iboratory^' 

lANLl.  This  acceptance  is  conditional  pending  our  receint  ^  ■< 

li:7rolol:i:  wiir^  authorized  to^roceed  .he^n  we^  havr rpp^;::id 


ANL  Proposal  No. 


P~88119,  Revised 


Amount 


$300,000 


Coro^afT'-^  Analysis  and  .lachnical  Assass.en:  lot  tha  o.s.  Ar,.y 
oorp.  of  Engineers  and  Housing  Support  Center"  ^ 

The  work  performed  by  ANL  will  be  on  a  "best  efforts  ’naci."  ^  • 

»ith  DOE'S  contract  with  tha  Uniyarsity  orchica.o  ’0^  C  - 

(Contract  no.  V-Sl -109-ENG-38) .  °  ^  operai.j.on  oj.  ANL 

312/972-S9''“o“FTr972f22M"®  Pi"”  S’""  “^7  tPU  ■"«  at  Coni. 

all  fotuta  clrtaspond^ce?  tafatanca  tha  above  AMI.  Proposal  No.  ir 


Sincerely, 


Roberta  J,  Dalton 

Program  Analyst,  Work-for-Others  Program 

HI  "a  closure: 

!•  Subject  MIPR 
2.  Acceptance  of  MIPR 

M.  Bartos,  ANL 
J.  Wozniak,  ANL 
M.  Hennebry,  ANL 

Ct'fchf file  (j.S.  --  /a^7-/9,V7 


MILITARY  INTERDEPARTMENTAL  PURCHASE  REQUEST 


'  3.  CONTROL  S'-'-MSOL  NO. 


!  DATE  PREOARED 

I  23  Sep  88 


!=A0£  1 


.  \:;OR  ^L'^'B£R 

MIPR3088 


DOE  Argonne  Area  Office 
ATTX:  Ms.  Robbie  Dalton 
9800  S.  Cass  Avenue 
Argonne,  IL  60439 


Comander,  U.S.  Arniy' To:ac"  and  Hazardous 
Materials  Agency,  ATTM:  AMTCTH-R'*' 
Aberdeen  Proving  Ground,  21010-5401 
AUTOVOX  584-4332,  Corur.ercial  30I-676-80S7 


'  r  Stock  ■•'.u^'CCr,  P-orrenc'Bt'jr-^.  ^  SDCC.'tCOt:-. 


Increase  to  FYSS  funding  for  ?rc-'’ect  HMi;  Hazardous 

iVaste  Minimization  (HAZMIN)  Program  for  L’SAcFsuDnort 
iProposal  Number  P88I19  aonlies. 


Amend  01 


$100,000.00 


-i-300,000.00 


j Signed  acceptance  of  DD  Form  448-2  should  be 


DATAFAXED  ASAP  to  (301)  671-2008  and  two  signed | hard 
copies  be  mailed  to  address  in  block  8.  ! 


3  USATHAMA  Financial  POC:  Margaret  Taylor,  AMXTH-RM, 
commerical,  (301)  671-8087.  j 

USATHAMA  Tech  POC:  LTC  Metzger,  AUTOVON  (301)  671-361? 

or  Danny  Akers,  (301)  676-8087  | 

ANL  Technical:  Mary  Ellen  Hennebry,  (312)  972-j743. 


^  ^®^Tified  as  to  availability  of  funds  not  to 
exceed  $400,000.00  under  the  appropriation 
cited  in  Block  14  by: 


5  |A11  other  conditions  remain  the  same. 


/  y 

''  yy/ 

FOR:  S.  GAST  ■ 

Finance  &  Accounting  Off 


!0.  attached  pages  for  delivery  schedules,  preservation  ANDPACKAGING  INSTRUCTIONS  SHIP-  TOTAL 

.  Ping  instructions  and  instructions  for  DISTF.ISUTION  of  contracts  and  related  DOCUi'yiENTS  $400  000  00 
12.  TRANSPORTATION  ALLOTMENT  (Used if  FOB  Comractor's plant)  j  13.  MAIL  INVOICES  TO  (Payment  will  be  made  by)  ~ 


Cdr,  USAAPGSA,  ATTN;  STEAP-RM-FP-V 
APG,  MD  21005-5001 


PAY  OFFICE  OOCAAD 


FUNDS  FOR  PROCUREMENT  ARE  PROPERLY  CHARGEABLE  TO  THE  ALLOTMENTS  SET  FORTH  BELOW  THE  AVAILABLE 
BALANCES  OF  WHICH  ARE  SUFFICIENT  TO  COVER  THE  ESTIMATED  TOTAL  PRICE. 


ir-f'j:  a=>='POPR1  ATICN  !  I  ■ 


SUPPLEVEN'^AL  ACCO'J-NTIMC 


2182020 


6A-7319  P788008.14  2572 
MIPR30887827886002  S18001 
0R.W  CC789000  EOC  444 


S18001  $400,000.00 


J.  AIJTHORIZIMG  OFrlCcP  i  T/p*‘  :ftui  :i 

H.  R.  FEINBERG,  C,  Re.sr  M.>c  Div 


..SIGNATU^ 


r^’js.i'Oi  non  is  oksolc 


-r — ■ — - 


TO  {  R^QUxrm^  ^Acfrv/^v  \!i..  ZIP  CsJ'*; 

COMMANDER,  U.S.  ARMY  TOXIC  AND  HA2AR: 


ACCEPTAf^CC  OF  MIPR 


.  UlPn  NUMIEH 


MIPR3088 


>.  AWeNOMCNT  NO. 

'  1 


4.  CATE  (MIPH  Sifnsiuff  Dtl*}  5.  AMOUNT  (A*  9n  thf  MlPRi 

28  Sap  83  400,000.00 


MATERIALS  AGENCY,  ATTN:  AMX7H-RM 
ABERDEEN  PROVING  GROUND,  MD  21010~54 


Thf  KIPR  id-n:vf;ni  «•  awcep'cd  *hr  irer.i  requested  b«  provided  $%  foilo’fc'f.  M4  Applic4^lm) 

“•fSl  ITEMS  '•ILL  S£  PfiCViCEO  TmROUOH  REIM8U  RSE  HEN  T  rC4f#<d/y  /; 

b.  L  ^  Au’.  ITEMS  #ILL  BE  PPCCUPCC  Bt  ThS  DIRECT  CIT  ^TION  OP  PUnCS  'Cift/ory 

c.  [7:  W>LU  HE  PwCViCCC  8V  eCTH  CATCGORY  I  AN  5  CATEOORY  11  AS  IKCJCATCC  BELOW 

J.  .  ]  '^HIS  acceptance,  for  CATEOCRY  i  items,  is  OUAUFIED  BECAJSE  of  anticipated  CONTINCENCtCS  ASTC  PlNAi^ 
PRICE.  Changes  in  this  acceptance  FtcuRS  wil.  ac  fupn:shcd  periocicallt  upon  octcrmih ation  of 

eti*  o- ,  ^ Ar*  .  >.1.^* 


.  „  1 

1 

MIPR  ITEM  N'JM8£P(5i  iCeNTl^iED  'N  SuOC:<  1  3.  ’’R 
INDICATED. 

tu  apk3'‘  is  not  ACC 

EPT£2  ;is  P5JECT 

EDI  FOR  THC  REASONS 

1 

TC  3£  PFCVICED  Tz-nCLGH  R  £  :  W  B  w- PS  cH  EN  " 
CATEGORY  I 


’'iMATtr  PAiCE 


TC  S£  PRCCURIC  BY  DIRECT  CITATION  O”  rUNCS 

CATtaofiy  11 


ClTtM  AT  ED  PRICE 


$  100,000.00 

+300,000.00 


a.  TOTAL  ESTIMATED  PRICE 


d.  TOTAL  ESTIMATtO  PRICE 


10.  AMTICIPATSO  OATS  OF  OBUICATION  POA  CATBCORV  H  ITEMS  I  11.  CRAHO  TOTAL  ITIMS 


12.  funds  data  (C^tick  if 

CT-  aoditionau  funds  in  thc  Amount  of  i 

t.  [7]  RWNIOl  IN  THE  AMOUNT  pF  t  .  ^  -  a 


if.  RtMARKS  1 


awe  rcwiwco  (U9  /umtlUemtian  M  Block  U) 
IE  NOT  REQUIRED  AnO  MAY  SE  WlTHORAWH 


Datafax  this  acceptance  to  (301)  671-2008  ASAP.  Please  expedite* 

If  unable  to  accept,  please  call  (101)  676-8087,  Chris  Sparks,  Iraaedlately. 

_ JAMES-A.  BUCHAR,  CHIEF 


14.  ACCCPTINO  ACTIVITY  (Complwt^  AOdf**i) 

Dept,  of  Energy,  Argonne  Area  Ofc 
9800  South  Cass  Ave . 

Argonne,  IL  60439 


roRM 

1  JUl^  7  1 


448-2 


FdE  V  lOU*  ECitjcn  NIUL  U»C0^HTIL  CXh^IGItE^ 


U.G  OovvnmrKi?  Pr.'Ptirg  1 


FUNDING  AUTHORIZATI OH/CHANGE  ACTION  (USATHAMA  Reg  5-11 

TO:  I  FROH:  ^ - 

Chief,  Resource  Management  Olv  (%  S 


/fl  IP/R  S  w,'  > 

^4.  /^n 


3.  Appropriation 

PAA 

ROTE 


11 

1  Qtr  •  AFP 

2  Qtr  e  — 

3  Qtr  ^ 

4  Qtr  i---  V  .  , 


nnual  Funding  Program  Summary 
[P  Inc/(Dec)  Rev 


^  5 

2>c?o-  3"==^. 


5.  Scope  of  Work  (Description  by  Task  and  Dollars) 

Af?  Curr  Amt  Inc/(Dec; 

PkO(3^i^Arrr\--  ^  c/  "^7^ 


'y<?o~ 


p_<?8'-.77  ^ 


16.  Task  Completion  Dates: 

(R^C  ^  -/A 


^  Cj^  //■ 


■5/Z-??;2-37V 


Scientific  &  Technical  Yesl  Information/Studv  i 

Information  Prog  Applies:  No  Release  Approval :  - 1 

— - — —  ^  — — • 

e.^^Recon^dation  -p^ject  Officer  Concurrence  -  Cost^Est  -  Analyst: 


Appro^l  -  Divisioo  Chief 


10.  Threshold  Approval  —  Coininander 


Threshold  Approval  Required 


Yes  MIo 


PROGRAM/BUDGET 


79,  Heplac53 


DOE  Argonne  Ares  Office 
Ms.  Robbie  Da It 


9300  S.  Cass  Avenue 


on 


(Agency  name,  telephone  number  of  originator) 

Commander,  L.S.  Arm.y  Toxic  and  Hazardous 
Materials  Agency,  ATTN:  A-'fXTH-RM 
Aberdeen  Prnv>-''> 


lEVSS  fundin 


rrjj-cf:  fiyt,'  :;a _ _  c 

Minimization  (HAZHIN)  rrograra  for  USAGE  Sunport 
Proposal  Number  P88119  applies. 

Any  other  ISATHAMl  requested  work  is  strictly 
prohibited  f  c^om  being  charged  to  the  accountint^  , 
classification  cited  in  block  14  of  this  instrumlnt . 

jExpiration  date  for  obligation  is  30  Sep  88. 

This  order  is  placed  pursuant  to  the  Economy 
Act.  It  has  been  determined  that  this  action 
IS  in  the  best  interest  of  the  Government, 

-since  Argonne  National  Lab  will  provide  ' 
environmental  analysis  and  technical  evaluations 
in  the  following  areas:  develop  and  finalize 
program  plans,  environmental  analysis  and 
technology  assessment,  waste  minimization, 
information  data  base  development,  environmental 
management  analyses,  and  other  activities  based  cm 
FExIA  and  DOI  Regulatory  requirements.  Review  by 
industry  is  not  considered  necessary  or  appropri.- 
due  to  unique  and  diverse  resources  available 
under  Argonne. 


5100,000.00 


FUNDS  FOR  PROCUREMENT  ARE  PROPERLY  CHARGEABLE  TO  tmp  a  ,,  n-rx  r - I. _ 

^BALANCES  OF  WHICH  ARE  SUFFICIENT  TO  COVER  THE  ES^ST=D  TOTAL  PP^  ^'^^''-ABLE 

|-■c;-rx|  /-■'PpriOPP.iATioN  '  '  — - — -  ■ 


1182020 


VgoAAn^' 


6A-73I9  P/eaOOO.lA  2572 

• ;  r  -  7  '!;i  -cppi'^ry)  .■  | 

'JRX'.V  CC/dOOOO  HOC  /(44 


5113001 


AMOUNT 


100,000.00 


MILITARY  INTERDEPARTMENTAL  PURCHASE  REQUEST 


3.  CONTROL  SYMBOL  NO. 

DOE  Argonne  Area  Office 
ATTN:  Ms.  Robbie  Dalton 
9800  S,  Cass  Avenue 
Argonne,  IL  60439 


CATc.  PREPARED 

4  Aug  88 


U-^GE  31  Or  3 


5.  MIPS  NUMSSS 

MIPR3088 


FROM:  fAffffncy,  ns/ne,  telephone  rt'jrrbei'  of  originator) 
Commander,  t.S.  Army  To-ric  and  Lnardous 
Materials  Agsncv,  ATTN;  R'"' 

Aberdeen  Proving  Ground,  M.O  2IOI0-54OI 
Al;j.0'.0N  584-4332,  Comrr.ercial  30!  — 675-S0R7 


ITEMS  □  ARE  □  ARE  NOT  INCLUDED  IN  THE  INTE.RSE.RViCE  SUPPLY  SUP.=  Cr.T  EPCGRA.M  AX' 
SCREENING  □  HAS  □  HAS  NOT  BEEN  ACCOMPLISHED.  . . . 


DESCRIPTION  ~ - -  , - — _  _ , 

NO.  (Federal  stock  number,  nomenclature,  specification  and/or  drawing  No.,  etc.)  QTY.  UNIT  UN?T  TOTAL.'^^ 

- - - - - — - E _ _ _ _ _ C _ d  _ ;  _ 

4  Request  two  signed  acceptance  copies  of  the 
enclosed  document  (DD  448—2)  be  returned  by 
mail  to-  address  in  Block  8. 

5  "Do  not  process  1080's  through  the  TFO  System, 
check  issue  payment  only".  Forward  reimburse¬ 
ment  vouchers  monthly  to  the  Cdr,  USAAPGSA, 

ATTN:  STEAP-RM-FP-V  (Commercial  Accounts),  APC 
®  21005-5001.  The  reimbursement  voucher  must 

include  this  MIPR  Number. and  the  distinct  " 

accounting  classification  cited  in  block  14  of 
this  instrument.  Only  work  outlined  in  . 

1  of  this  document  is  permitted  to  be  billed 
against  the  accounting  classif icati nn  -.-r, 

block  14.  ~  - - 

6  Results  or  other  information  contained  in  any  f 

form  (interim,  draft  and  final  reports)  of 

this  study  will  not  be  released  without  formal 
prior  approval  of  the  Cdr,  U.S.  Army  Toxic  and 
Hazardous  Materials  Agency,  Aberdeen  Proving 
Ground,  MD  21010-5401. 

7  USATHAMA  Financial  POC:  Chris  Sparks,  AMICTH-RM 

AUTOVON  584-4332/4331. 

USATHAMA  Tech  POC:  LTC  Metzger,  AUTOVON  584-3611! 
or  Danny  Akers,  AUTOVON  584-4331. 

10.  SEE  ATTACHED  PAGES  FOR  DELIVERY  SCHEDULES,  PRESERVATION  AND  PACKAGING  INSTRUCTIONS  SHIP  total 

PING  INSTRUCTIONS  AND  INSTRUCTIONS  FOR  DISTRIBUTION  OF  CONTRACTS  AND  R E LATE dSiCUM ENTS 
12.  TRANSPORTATION  ALLOliAmi  (Used  if  FOB  Contractor’s  plant)  I  13.  MAIL  INVOICES  TO  (Payment  will  be  made  by) 


- — - - -  I  _ PAY  OFFICE  DODAAO  | _ 

FUNDS  FOR  PROCUREMENT  ARE  PROPERLY  CHARGEABLE  TO  THE  ALLCTME.NTS  SET  FORTH  =  =  ^  r  .V'  IL  ■  ^ 

BALANCES  OF  WHICH  ARE  SUFFICIENT  TO  COVER  THE  ESTIMATED  TOTAL  PRICE  """  ' 

^  APPRCPmATION  I  SUPPLEMENTAL  ACCOUNTING  CLASSIFICATION  I  A I  ^ 


15.  AUTHORIZING  OFFICER  (Typo  name  and  Utlo) 


I  IG.  SIGN  ATI  JRP 


MILITARY  INTERDEPARTMENTAL  PURCHASE  REQUEST 


I  3.  CONTROL  SYMBOL  NO. 


DOE  Argonne  Area  Office 
ATTX:  Ms.  Robbie  Dalton 
9800  S.  Cass  Avenue 
Argonne,  IL  60439 


I  *1.  CATE  PREPARED 


SE  31  OF  3 


5.  Ml  PR  NUMBER 

MIPR308S 


16.  AMEND  NC. 


3-  FROM:  (Agency,  name,  telephone  number  of  originator) 
Commander,  U.S.  Army  Tovic  and  Hazardous 
Materials  Agency,  ATTX:  A.MTvTH-RM 
Aberdeen  Proving  Ground,  'fD  21010-5401 
AUTOVO.,  584-4332,  Cornr.ercial  301-676-8087 


I  I  1  E.VIS  □  ARE  □  ARE  NOT  INCLUDED  IN  THE  INTERSERVICE  SUPPLY  SUPPORT  P  =  OG= A.\  ■ 

!  ■  SCREENING  □  HAS  □  HAS  NOT  BEEN  ACCQ;\;PL;5r-ED.  . -  ■ 

Triv!  C^SCRIPTIGN  ^ 

NO.  (redera!  stock  number,  nomenclature,  specification  and/or  drawing  No.,  e:c.}  QTY  j  UNIT  | 


8  If  theyept  of  Energy  cannot  :.„'.;jr  all  the 
conditions  set  forth  in  this  contractual 
document,  and  the  proper  billing  procedures 
associated  with  the  acceptance  of  this  HIPR, 
ve  respectfully  recjuest  that  the  document 

be  returned  unaccepted  with  an  explanation. 

9  Certified  as  to  availability  of  funds  not  to 
exceed  $100,000.00  under  the  appropriation 
cited  in  Block  14  bv: 


INTSRSERVICE 


TOTAL 

PRICE 

f 


FOR:  S.ITaST  ^ 

Finance  &  Accounting  Officer 


^  SEc  ATTACHED  PAGES  FOR  DELIVERY  SCHEDULES,  PRESERVATION  AND  PACKAGING  INSTRUCTIONS  SHIP- 


•  PING  INSTRUCTIONS  AND  INSTRUCTIONS  FOR  DISTRIBUTION  OF  CONTRACTS  AND  RELATED  DOCUMENTS^ 

12.  TRANSPORTATION  ALLOTMENT  (Used  if  FOB  Contractor's  plant)  13.  MAIL  IN  VOICES  TO  (Payment  v/iH  be  made  by) 


11.  GRAND  TOTAL 


PAY  OFFICE  DODAAD 


PROCUREMENT  ARE  PROPERLY  CHARGEABLE  TO  THE  ALLOTMENTS  SET  FORTH  BELOW  THE  AVAILABLE 

P.A]  AMCPQ  npw/utru  AQC  -r.i  -  —  _ _  UMD  L  ^ 


BALANCES  OF  WHICH  ARE  S^UFFICIENT  TO  COVER  THE  ESTIMATED  TOTAL  PRICE. 

ACRN|  appropriation  |<^bRHi:-yr]  supplemental  accounting  CLASSIFICATION 


j  ACCTG  STAj 
I  DODAAD 


AMOUNT 


I'j,  AU  IH OH i ZING  OFFICER  (Typo  n.uDo  iind  title) 


:c.  signature 


ACCEPTANCL  OF  MIPR 


\  T ‘"i  ^  Requiring  Activi;v  Addre:>  .)  ZIP  CoJ-;  MIPR  KUMSER  3.  AMENDMENT  NO 

!  COM>LANDER,  U.S.  ARME’  TOXIC  AND  HAZARDOUS  yi?R30SS  GRIG 

j  >!ATERIALS  AGENCY,  ATTN:  AMXTH-RM  *.  catc^.-pk  Stsn-'tun  Date)  j  5.  AUC'JHT  (Am  L.l»(«d  on  .'he  MIPF,^ 

ABERDEEN  PROVING  GROUND,  MD  21010-5401  |  4  Aug  SS _ SICO.QOO.CO _ 

Thr  MIPR  iden:>:‘iec  uf  ove  is  aucepred  and  the  Jter-.s  requested  w*:il  be  prrsvided  js  foiIow;.  (Cf'.tcit  ss  Apphcs^lej 
s.  fAj  ALL  ITEMS  ILL  BE  PROVIDED  THROUGH  RElMaURSEMENT  (Ca:ogory  /; 

h.  L.  items  will  be  RROCUREO  BV  ThE  direct  citation  of  funds  (Co:c^jry  II) 

r.^'.  ITEMS  WILL  BE  P=:.‘'DEC  EV  SQth  CaTECC-RY  I  anjd  CATEGCRv  h  aS  INDICa^'ED  BELCW 

ACEERTAnCE,  FDR  DatEGCRt  ■  i”EmS.  t;  D'JALtFlED  SEDajSE  O-  asticiRATED  CDsTlHGENCiES  AS  TC  Fina^ 

PRICE.  CV'AsOES  tN  “-ilS  ACCEPT  ANCE  T'3j;^£  f» ;  u.  L  BE  FURNISHED  FERIODICAlLt  UPON  0  E  T  E  RW I  N  A  TIC  N  QF 
DEFiNlTiZED  =R:CE5,  =;T  PPiDD  TC  SUiMiSSlCS  CF  3iLL-.NG5. 


Ml  PR  NUMBER 


_ yi?R30S8 _ I  GRIG 

4.  CATE  (SilPR  Stgn.  tun  Date)  I  5.  AMOUNT  (Am  Llatad  on  .'he  MIPR: 


JEC'I'ED)  FOR  THE  REASONS 


TO  BE  PROVIDED  THROUGH  REIMBURS  EME.ST 
CATEGORY  I 


T  be  PROCURED  BY  DIRECT  CITATION  OF  FUNDS 
CATEGORY  li 


d.  TOTAL  ESTIMATED  PRICE 


$100,000.00 


10.  ANTICIPATED  DATE  OF  OBLIGATION  FOR  CATEGORY  II  ITEMS 


\2.  F\JUDS  DAT  A  (Check  if  Applicabta) 

*■  CTJ  additional  FUNDS  IN  THE  AMOUNT  OF  5 _ 

m  PUNCS  THE  amount  of  j _ ARE 


^ARE  REQUIRED  (Sae  JuMtlUcatlon  in  Block  13) 


.ARE  NOT  required  ANCMAr  Q£  WITHDRAWN 


13.  remarks 


14.  accepting  AC  Ti  VI  t  y  (’Comp/efe  a  Jdfe.es) 

Dept,  of  Energy.  A  r  g  o  n  n  e  A  r 
9  30  0  South  C.'i:;s  Av  ■' o, o 
A r g o n n e  ,  IE  6  0  4  3 ') 


0  f  f  i  d 


JAMES  A.  BLiCHAR,  CH1F5 

- - AOr^tSTPATr^  - 

OF,., cal 


'  J  <.’/  J  !  G  fj  A  T  u  H  L 


4.43  -9 


Fa  ti  r  ..  F  f  , 


re.. 


/  / 


■  j  .'J  Ouvuf  Hr;r:li:i': 


Department  of  Energy 

Argonne  Area  Office 
9800  South  Cass  Avenue 
Argonne.  Illinois  60439 


SEP : 

Ms-  Chris  Sparks 
U-S-  Army  Toxic  and  Hazardous 
Materials  Agency 
ATTN:  AMXTH-RM-P 

Aberdeen  Proving  Ground,  MD  21010-5401 


Dear  Ms.  Sparks: 

SUBJECT:  ARMY  MIPR  NO.  ’’MIPR3088/*  AMENDMENT  1 


This  letter  confirms  the  U.S.  Department  of  Energy's  (DOE's)  acceptance  of  the 
subject  MIPR  for  work  to  be  performed  by  the  Argonne  National  Laboratory 
(ANL).  This  acceptance  is  conditional  pending  our  receipt  of  an  acceptable 
proposal  from  ANL.  AML  will  be  authorized  to  proceed  when  we  have  approved 
the  proposal. 


ANL  Proposal  No. 


Amount 


P-88119,  Revised 


$300,000 


Title:  "Environmental  Analysis  and  Tachnical  Assessment  for  the  D.S.  Army 
Corp.  of  Engineers  and  Housing  Support  Center" 

The  work  performed  by  ANL  will  be  on  a  "best  efforts  basis"  and  in  accordance 
with  doe's  contract  with  the  University  of  Chicago  for  the  operation  of  ANL 
(Contract  no.  W-31-109-ENG-38). 

If  you  have  questions  regarding  this  agreement  you  may  call  me  at  Coml. 
312/972—2229,  or  FTS  972-2229.  Please  reference  the  above  ANL  Proposal  No.  in 
all  future  correspondence. 


Sincerely, 


Roberta  J.  Dalton 

Program  Analyst,  Vork-for-Others  Program 


Enclosure: 

1.  Subject  MIPR 

2.  Acceptance  of  MIPR 


w/encl: 


M.  Bartos,  AML 
J.  Hozniak,  ANL 
M.  Hennebry,  ANL 


Celebrating  the  U.S.  Constitution  Bicentennial  —  1787-1987 


Department  of  Energy 

Argonne  Area  Office 
9800  South  Cass  Avenue 
Argonne,  Illinois  60439 

m  2  4 

Comma nde  r 

U.S.  Army  Toxic  and  Hazardous 
Materials  Agency 
ATTN:  AMXTH-RM 

Aberdeen  Proving  Ground,  MD  21010*5401 
Dear  Commander: 

SUBJECT:  ARMY  MIPR  NO.  MIPR3088 

This  letter  confirms  the  U.S.  Department  of  Energy's  (DOE's)  acceptance  of  the 
subject  MIPR  for  work  to  be  performed  by  the  Argonne  National  Laboratory 
(ANL). 


ANL  Proposal  No. 


P-88119 


Amount 


$100,000 


Title:  "Environmental  Analysis  and  Technical  Assessment  for  the  U.S  Army 
Corp  of  Engineers  and  Housing  Support  Center" 

The  work  performed  by  ANL  will  be  on  a  "best  efforts  basis"  and  in  accordance 
with  doe's  contract  with  The  University  of  Chicago  for  the  operation  of  ANL 
(Contract  No.  W-31-109-ENG-38) . 


ANL  is  authorized  to  proceed  upon  receipt  of  a  copy  of  this  letter.  If  you 
have  questions  regarding  this  agreement  you  may  call  me  at  Coml.  312/972-2229, 
or  FTS  972-2229.  Please  reference  the  above  ANL  Proposal  No.  in  all  future 
correspondence. 


Sincerely, 


Enclosure: 

1.  Subject  MIPR 

2.  Acceptance  of  MIPR 


cc  w/encl: 


•2 - '  . 


M.  Bartos,  ANL 
J.  Wozniak,  ANL 
M.  Hennebry,  ANL 


Roberta  J.  Dalton,  Program  Analyst 
Work-for-Others  Program 


Celebrating  the  U.S.  Constitution  Bicentennial  ~  1787-1987 


HSC 

AEHA 

The  following  literature  is  in  reference  to: 

Project  #  Project  Title 

Preparation  of  MDI  and  Update 


66 


Military  Item  Disposal  Instructions  (MIDI)  Database.  The 
U.S.  Army  Environmental  Hygiene  Agency  (AEHA)  has  produced  a  CD- 
ROM  (Compact  Disc  -  Read-Only  Memory)  disc  containing  disposal 
guidance  and  other  environmental  information.  Information  on  the 
disc  includes  the  MIDI  database  (Military  Item  Disposal 
Instructions) ,  Department  of  Transportation  Emergency  Response 
Guides,  AEHA  Fact  Sheets,  and  Commanders  Guides  to  Hazardous 
Waste  Minimization  and  Infectious  Waste  Management.  The  CD-ROM 
also  includes  ASCII  and  WordPerfect  v5.0  files  of  the  AEHA 
Technical  Guide  126  (TG-126,  Waste  Disposal  Instructions)  and  the 
Health  Services  Command  (HSC)  Model  Medical  Waste  Regulation. 

Military  Item  Disposal  Instructions 

The  MIDI  CD-ROM  system  is  a  database  application  designed  to 
provide  methods  of  destruction  for  the  disposal  of  hazardous  and 
nonhazardous  items  used  within  the  Department  of  Defense  (DoD) . 
The  MIDI  system  aids  the  preventive  medicine  officer  and  the 
logistician  in  proper  disposal  of  outdated  medical  and  non¬ 
medical  items.  The  database  also  serves  the  Defense 
Reutilization  and  Marketing  Service  in  their  disposal  mission. 

The  information  in  the  MIDI  system  provides  guidance  for  safe  and 
proper  disposal  of  outdated  items.  The  disposal  of  chemicals  and 
medical  items  must  meet  requirements  set  forth  by  the 
Environmental  Protection  Agency  (EPA)  and  state  environmental 
agencies.  The  use  of  appropriate  disposal  methods  is  essential 
to  the  safety  of  personnel  hcmdling  and  disposing  of  these  items. 
Many  items  and  chemicals  used  within  the  DoD  pose  risks  to  both 
personal  safety  and  the  environment.  The  MIDI  datcdsase  contain 
information  from  the  product  Material  Safety  Data  Sheet  (MSDS) 
for  many  items  used  in  the  DoD. 

The  MIDI  database  has  historically  concentrated  on  medical  items. 
NSN's  (National  Stock  Numbers)  in  the  6500  series  make  up 
approximately  80%  of  the  total  number  of  NSN's  in  the  database 
(’47,000),  and  NSN's  in  the  6800  series  make  up  about  half  the 
remaining  items  (approximately  8%  of  the  total) .  Updates  to  the 
MIDI  system  will  add  disposal  guidance  for  additional  non-medical 
items,  eventually  including  all  hazardous  items  in  the  supply 
system. 

The  database  may  be  searched  on  individual  data  fields, 
combinations  of  data  fields  (using  "AND"/"OR"  connectors) ,  or  the 
entire  datcd^ase.  The  search  and  retrieval  software  used  in  the 
MIDI  CD-ROM  system  is  the  same  used  by  the  HMIS  (Hazardous 
Materials  Information  System)  CD-ROM  from  the  Defense  General 
Supply  Center.  Context  sensitive  help  is  available  for  most 
screens  and  data  fields,  and  drop  down  menus  provide  access  to 
the  various  user  functions  available.  Users  fcimiliar  with  the 
HMIS  CD-ROM  will  appreciate  the  consistent  user  interface  in  the 
MIDI  CD-ROM. 

1989  Project  Costs:  $136,984.50 

1991  Project  costs:  $  97,130.52 
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INFORMATION  PAPER 

SUBJECT;  Hazardous  Waste  Minimization  Projects 


1.  Issue.  To  provide  information  about  the  Fitzsimons  Army 
Medical  Center  (FAMC)  Hazardous  Waste  Minimization  Program. 

2 .  Facts . 

a.  An  aggressive  recycling  program  for  used  solvents  at  the 
FAMC  medical  facilities  has  been  initiated.  Xylene,  ethanol, 
methyl  alcohol,  and  formalin  recycling  systems  have  been 
purchased.  The  following  is  a  table  of  the  recycling  systems 
status: 


STATUS  OF  RECYCLING  SYSTEMS 


SOLVENT 

COST  OF 

RECYCLING  SYSTEM 

ANNUAL 

SAVINGS 

#  OF  YEARS 
FOR  PAYBACK 

DATE  OF 
IMPLEMENTATION 

Xylene/ 

Ethanol 

$15,000 

$11,000 

1.36 

October  1990 

Formalin 

$13,000 

$8,980 

1.25 

December  1991 

Methyl 

Alcohol 

$18,000 

$10,275 

1.75 

October  1992 

b.  When  all  recycling  systems  are  Implemented,  the  reduction  of 
hazardous  wastes  for  the  FAMC  medical  facilities  will  be  approximately 
80  percent. 


Ms.  Errett/3526 
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Purchase/Install  PMB  Equipment 


COST  REDUCTION 


1.  (A.) 

(B.) 


Cost  per  acft  for  the  chemical  stripper.  70  gals  cost  $600.00. 

Cost  per  acft  for  the  Plastic  Ifedia  Blast  $1.58  per  lb.  120  lbs 
of  waste  total  cost  of  waste  $189.60. 


2.  (A.) 


Cost  per  acft  for  Hazardous  waste  removal  for  chemical  stripping 
$3100.00. 


(B.) 


Cost  per  acft  for  P.M.B.  stripping  waste  removal  $00.00.  P.M.B. 
waste  is  SAFE  to  put  into  the  LANDFILL. 


3. 

(A.) 

Manhours 

to  prep  and 

strip  by  chemical 

Prep 

Strip 

36 

48 

(B.) 

Manhours 

to  prep  and 

strip  by  P.M.B. 

Prep 

Strip 

72 

24 

4. 

(A.) 

Manhours 

to  clean-up 

after  chemical  strip 

128. 

(B.) 

Manhours 

to  clean-up 

after  P.M.B. 

128. 

84 

96 


5.  (A.)  Cost  per  acft  for  solvents  to  clean-up  after  chemical  stripping 

Acetone  $26.42  per  gal.  35  gals  at  a  cost  of  $924.00. 

(B.)  Cost  per  acft  for  solvents  to  clean-up  after  P.M.B.  stripping 
Acetone  $26.42  per  gal.  1  gal  at  a  cost  of  $26.42. 


6.  Converting  to  the  High  Velocity  Low  Pressure  gun  will  save  1  gal  of 
paint  per  acft  at  a  cost  of  $48.00  per  1  gal  kit. 


7.  Paint  Booth  Maintenance  cost  of  using  HVLP  will  be  lowered  by  an  es¬ 
timated  $300.00  per  year  in  floor  protection  and  paint  filters. 


8.  Replaced  MEK  and  Acetone  with  Lacquer  thinner  when  feasible.  MEK 

costs  $23.70  per  gal.  Acetone  costs  $26.42  per  gal.  Lacquer  thinner 
costs  $8.00  per  gal  with  a  savings  of  $125.60  per  acft. 


These  estimates  are  based  on  UH-IH  helicoptes. 


Prep,  Strip  and  Cleaning. 

Chemical  P.M.B. 

212  hrs  224  hrs 


$4624.00 


$216.02 


Mi  AVCRAD  WASTE  MINIMISATION  PROJECTS 
Information  Paper 

The  Plastic  Media  Blasting  (PME)  System  for  aircraft  stripping 
was  completed  for  operation  in  July  1992.  This  eliminated  all 
chemical  stripping  on  aircraft  and  components.  This  resulted  in  a 
tremendous  hazardous  waste  savings/reduction. 

Waste  Faint  Stripper  80,000  gls 

Disposal  Cost  $140,000.00 

Paint  mixing  procedures  is  monitored  to  ensure  excess  paint  is 
not  mixed.  This  procedure  is  six  months  into  operation. 

Quantity  20  gls 

Cost  Savings  $837.60 

P.aper  utilized  for  table  covering  to  paint  component  parts  is  now 
used  several  times. 

Quantity  (54  lb  per  roll)  5  rolls 

Cost  Savings  $129.18 

Paint  gun  lines  are  cleaned  with  an  improved  line  cleaner  method 

r 

to  reduce  solvent  waste.  This  procedure  started  last  quarter 

1991 . 

Quantity  416  gig 

Cost  Savings  $10,990.00 

Paint  parts  with  excess  paint  from  aircraft  painting,  also  batch 

parts  to  justify  mixing  a  paint  kit.  Procedure  put  into  operation 

1992. 

Quantity  60  gls 


Cost  Savings 


$2932.00 


Eliminated  excess  tape  usage  when  preparing  aircraft  tor 
stripping  and  painting. 

Quantity  60  rolls 

Cost  Savings  $340.80 

Paint  operation  converted  to  a  High  Velocity  Low  Pressure  (HVLP) 
Spray  Gun  that  will  result  in  a  significant  savings. 

Quantity  100  gls 

Projected  93  Cost  Savings  $4188.00 
The  paint  operation  is  continuing  to  reduce  hazardous  materials 
usage  by  substituting  acetone  for  all  tasks  that  do  not  specifically 
call  for  Methyl  Ethyl  Keytone  (MEK).  This  procedure  was  stated  in 
1991  . 

MEK  used  1991  Acetone  used  1991 

Quantity  -  1930  gls  Quantity  -  660  gls 
Cost  -  $45,741.00  Cost  «  $17,424.00 

MEK  used  1992  Acetone  used  1992 

Quantity  -  650  gls  Quantity  -  495  gls 
Cost  -  $15,405.00  Cost  -  $13,077.00 


Quantity  -  1280  gls 
Cost  -  $30,336.00 


Acetone 

Quantity  -  165  gls 
Cost  -  $4,347.00 


The  paint  operation  is  in  the  process  of  replacing  Acetone  $26.43 
gl  and  MEK  $23.70  gl  with  a  dope  and  lacquer  thinner  $8.00  gl  where 


possible. 


Aircraft  Component  Kepaii  Section  eiim mated 
tr ichlorctrif louroethane  (freon)  for  parts  cleaning*  Cleaning 
Solvent  PD  680  Type  II  is  now  used  in  place  of  freon*  This  was 
accomplished  January  1992. 

Quantity  Eliminated  -800  gls 

Cost  Savings  $23,998.00 

A  filter  system  was  purchased,  March  1991,  and  utiliied  by  all 
maintenance  sections  tc  reduce  PD  680  Type  II  cleaning  solvent  used 
in  parts  cleaning  tanks*  This  eliminated  the  requirement  to  change 
solvent  on  a  9G  day  schedule.  Solvent  is  now  used  a  minimum  of  one 
year 

Quantity  Reduced  500  gls 

Cost  Savings  $1,400.00 

Cleaning  Solvent  PD  680  Type  II  is  no  longer  used  on  the  washrack 
since  November  1991,  A  biodegradable  solvent  is  now  used,  resulting 
in  no  significant  monetary  savings* 

Quantity  Reduced  300  gls 


SOLID  WASTE  MINIMIZATION 


Solid  Waste  Streams 

lbs  per  wk 

Landfill 

Recycle 

1.  Bond  Paper 

40 

X 

2.  Computer  Paper 

30 

X 

3.  Paper  Mixed  Scrap 

40 

X 

4.  Cardboard 

.200 

X 

5.  Aluminum  Cans 

40 

X 

TRADOC 
Ft.  Eustis 
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Fuel  Tank  Purge  Study 
Oil  Vacuum  Truck 
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EXECUTIVE  SUMMARY 


The  549th  Transportation  Company  at  Fort  Story,  Virginia, 
currently  transports  JP-4,  JP~5,  AVGAS,  MOGAS,  and  diesel 
fuel.  The  company  operates  a  fleet  of  seven  tankers.  Each 
tanker  is  normally  dedicated  to  one  type  of  fuel.  Approxi¬ 
mately  five  times  per  year  it  is  necessary  to  change  the 
type  of  fuel  transported  because  of  equipment  breakdowns  and 
operational  requirements.  To  prevent  cross-contamination, 
the  tankers  are  purged  to  remove  the  old  fuel.  Purging  is 
performed  by  flushing  the  tanker  with  water?  this  results  in 
a  fuel-contaminated  water  waste.  The  company  currently  can¬ 
not  dispose  of  purging  wastes  and  has  been  storing  these 
wastes  in  the  tankers,  reducing  the  effective  strength  of 
the  company. 

The  purpose  of  this  project  is  to  develop  and  evaluate  tech¬ 
niques  for  purging  fuel  tankers  that  minimize  the  volume  of 
wastes  generated  and  to  evaluate  techniques  to  recycle, 
treat,  and  dispose  of  purging  wastes.  The  approach  taken  in 
this  project  was  to  visit  Fort  Story  and  interview  company 
personnel  to  define  purging  requirements  and  company  con¬ 
straints.  Other  military  installations,  federal  agencies, 
and  private  industries  were  then  contacted  to  identify 
potentially  relevant  techniques  used  at  their  locations. 

Hazardous  Waste  Minimization  (HAZMIN)  techniques  were  com¬ 
bined  with  alternatives  for  minimizing  the  frequency  of 
purging,  offsite  purging,  onsite  purging,  and  waste  treat¬ 
ment.  Alternatives  were  then  evaluated  on  the  basis  of  their 
applicability  to  operations  at  Port  Story,  their  technical 
effectiveness,  their  cost,  and  safety  considerations. 

The  alternatives  that  were  evaluated  included  obtaining  addi¬ 
tional  tankers?  minimizing  the  frequency  of  purging?  offsite 
purging  using  contractors  or  fuel  suppliers;  and  conducting 
onsite  purging  by  using  new  fuel,  steam  cleaners,  or  high- 
pressure  hot-water  (HPHW)  washers.  The  waste  treatment 
alternatives  evaluated  included  recycling  the  generated  waste 
as  a  supplemental  fuel,  purchasing  a  dedicated  system,  and 
using  a  contractor  to  dispose  of  the  waste. 

On  the  basis  of  the  information  collected,  it  was  concluded 
that  the  cost  of  obtaining  additional  tankers  ($125,000  to 
$145 , 000/tanker )  or  purchasing  a  dedicated  waste  treatment 
system  ($6,000  to  $13,500)  was  not  justified  by  the  low  fre¬ 
quency  of  purging.  It  was  also  concluded  that  onsite  alter¬ 
natives  that  require  tanker  entry  are  not  justified  because 
of  the  cost  of  training  and  equipping  the  company  in  those 
procedures  ($8,000  to  $10,000).  However,  this  training  may 
be  needed  if  it  is  decided  that  for  operational  reasons  the 
company  should  maintain  this  capability.  Finally,  the 
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Section  5 

CONCLUSIONS  AND  RECOMMENDATIONS 


Information  from  site  visits  and  interviews  was  used  to 
identify  the  purging  requirements  and  constraints  of  the 
549th  transportation  Company.  Recommendations  for  further 
consideration  and  implementation  were  then  developed  on  the 
basis  of  the  evaluation  of  HAZMIN  techniques, 

CONCLUSIONS 


The  following  conclusions  are  based  on  information  obtained 
during  site  visits/interviews,  and  information  contacts: 

o  Purging  is  required  approximately  five  times  per 

year  because  of  changes  in  the  type  of  fuel  trans¬ 
ported  by  individual  tankers.  This  frequency  does 
not  justify  the  high  capital  cost  of  obtaining 
additional  tankers. 

o  The  549th  Transportation  Company  is  not  equipped 
or  trained  for  onsite  purging  techniques  that 
require  tanker  entry. 

o  The  potential  to  resume  disposal  of  purging  wastes 
at  the  LARC-60  or  Tort  Eustis  3rd  Port  oil/Water 
Separator  is  limited  because  neither  facility  is 
designed  for  treatment  of  fuel-contaminated  wastes. 
The  purchase  of  a  dedicated  waste  treatment  unit 
is  not  justified  by  the  frequency  of  purging. 

o  Offsite  purging  by  local  contractors  is  a  viable 
alternative  practiced  by  other  military  installa¬ 
tions  in  the  Norfolk  area. 

recommendations 

The  following  alternatives  are  recommended  for  further 
consideration  and  Implementation: 

o  Minimize  the  need  for  purging  between  fuel  changes 
by  restricting  tankers  to  carrying  similar  types 
of  fue'ls.  Consider  suspending  purging  based  on 
the  potential  impact  of  cross-contaminated  fuels 
on  the  vehicles  serviced. 

o  Have  purging  performed  offsite  by  a  contractor. 

The  cost  of  contractor  purging  is  estimated  at 
$100  per  purge.  Because  of  the  limited  frequency 
of  purging,  this  option  is  most  economically 
attractive  and  eliminates  the  need  for  Fort  Story 
to  dispose  of  purging  wastes.  This  option  is  also 
favored  by  battalion  personnel. 
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o  If  onsite  purging  is  selected,  consider  the  use  of 
the  new  fuel  as  a  purging  fluid. 

o  The  use  of  water  for  purging  is  not  recommended 
because  of  the  cost  of  disposal  and  the  need  to 
train  and  equip  company  personnel  in  safety  pro- 
—  cedures.  However,  if  water  is  used  for  purging-, 
the  use  of  an  HPHW  washer  is  recommended  because 
of  the  limited  volume  of  waste  generated  by  this 
equipment. 

o  Wastes  generated  by  onsite  purging  should  be 

recycled  as  supplemental  boiler  fuel  or  disposed 
by  a  hazardous  waste  contractor  via  the  DBMO.  The 
volume  of  waste  generated  should  be  minimized  as 
previously  discussed. 
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THE  LELY  CORPORATION 


Box  1060,  US  301  South 
WilSOh.  North  Ceroline  27693 


OFFICE-  1  -800-334-2763  (Out-of-State) 
N-  C.  STATE  CALLS:  91 9-291  -7050 


^  ^  I  QUOTATiON/ORPER  FORM  |  N°  1789 

£asT/S  C^m  - - 

/<^/Lr  TEL:  - 

££/^S^.  LJa^  Zip  code  <^6QK  DATE:  - - 

PQ  ^ _  ribUIPMENT  DESCRIPTldiP 

vacuum  Industrial  □.  do.t.  certified  □  dumper 

. .rr-r  PH  CCDTinTAMK  NON-D.O  T.  0^  NON-DUMPER 


vacuum  W 

VACUUM-JET  □ 


INDUSTRIAL 
SEPTIC  TANK 


REMARKS 


Kom 

CM 


w/ijr 


TRUCK/TRAILER 

fp  LELY  Truck  g''custom9f's  Truck  □ 

^  YR<^MaKe<Sfigy'  Model  _ 

*3)  En^ne^^<3>^^M»sel  ^  Gas  □ 
Transmission 

^  Brakes:  Air  Hydraulic  □ 

^  QWPjOtiOOCA  /iS£>  **  ^  ^ 

TANK _ 

^  Total  Capacity  <a.?co<g»aisc!^ 

m  Dia:g^  Lenmh  m'''S/f£jL 
^  Bafl)e(s)  -rryno  _  ^  T 

^  ToDMaohnlpl.'i^3"4’’6-affg4^- _ 

^  Sight  Glasses:  Three  2^5”  Dia.)  _ 

t3  Mechanical  Liquid  Level  [ndicator _ 

14  intake  Assembly  Z"  4"  r.Rl.  □  T.F.  □ _ 

Discharge  Assembly  3*6^6“  Air  □  EJec.  D 
Valve  Reducer  As^bly 
[ItJ  Valve  Cpiqs:  A1 1^  Brass  □  S.  Steel  □ 

18  Suction  Boom:  4”  6":  Hyd.  D  Spring  D _ 

19  Tank  Mtd.  Decking  P 

Frame  Mtd.  DeckinrflUr  H.L.  fs  Uia.  D 

21  Rear  Floodlight  ^ -  - 

^2)  Running  Liq'ht^fVaporProoT)) 

23  Beacon  Warning  light _ 

Tool  Box:  36‘'  x  22"  x  22“ _ 

25  Intake  Wear  Plate  _  _ 

Rear  Manhole  20’'^?4*;^6’‘  Full  Djfi.  D 
Rear  Bumper  DOT  □  Brace  [y  Rack  D 

VACUUM/PRESSURE  SYSTEM 

Bimp  Model  3/vcm 

^  PTO  ’  Beit  g^Hvdrauiic  □  i$earbox  □ 

ro  Control:  Air  Shift  □  STD  _ 

rO~Dfive  Shaft:  H>D.  □  STD.  K  y 

■iQine  RPM  Control  (Pump  Spee^  $TD.  ^ 


40 

41 

42 

43 

44 

45 

47 

48 

/ 

49 

50 

51 

52 

53 

- 

HYDRAULIC  DUMPING  SYSTEM 

4D  Holst  14T  18T  25T  SOT _ 

41  Full  Dia.  Hydraulic  Rear  Door _ 

^  PTO  Control- Air  Shift  D  Sid  0 _ 

43  Non»DisconnectTank  Hoses _ 

44  Front  Disconnect  Tank  Hoses _ _ 

45^  Hydraulic  or  Electric  Vibrator _ _ 

~  HIGH  PRESSURE 
WATER  SYSTEMS 

47  Tenk-Within-Tank  Capacity _ 

48  Lenflth  (Seam-To-Seam)  _ 

49  Auxiliary  80  Gallon  Water  Tank _ 

50  GEM-JET  SYSlem  [W  Dia  Hose) _ _ 

6il_JPSI _ 6PM _ 

52  Hose  Length  _ _ 

53  Drive:  PTO  □  HYD.  □  Diesel/Gas  Engine  D 

TANK  FINISH 

Sandblasting.  Exterior  B'^^nteriofO 
Interior.  Epoxy  Primer  ^Coal  Tar  D 

Exterior:  One  Color  S*^Two  Color  D 
Paint  Type.4^}^4y<fcoior  Code 
Mounting  and  Testing _ _ 

ACCESSORIES 

59"  Antistatic  Grounding  Reel  &  Connections 

6Q  Back-Up  Alarm _ 

Suction  Hoses:  No  ol  Dia- "Length^  ^  6£?/f// 

L ' _ _  „T.. 


PRICES,  TERMS,  DELIVERY 


Equipment  Price  _ 

Chassis  Price  (if  applicable) _ 

Taxes  (if  applicable) _ _ 

Total  Price  _ _ 

Terms 

Delivery  Ncruxye  soa 
F.O.B.  LELY  CORPORATION 
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